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REPORTS OF THE GEOLOGICAL SURVEY. 



PEOGEESS EEPOET, 1887-88. 



DuBiNG the period to which this report refers the geological 
survey of the colony has been extended in the following dis- 
tricts : — 

Northern Auckland Peninsula^ 

East Cape district^ 

East Coast of Wellington^ 

Tararua Ranges^ 

North-west Nelson, 

BuUer Valley, 

Northern Canterbury, 

South-west Otago. 
In nearly every case the surveys were undertaken for the 
purpose of making special investigations of the reported occur- 
rence of coal-seams or of other mineral deposits of value. 

A very large amount of time of the department was also occu- 
pied in preparing for the Melbourne Exhibition, where it was 
represented by extensive collections, and the results of the geolo- 
gical survey and the structure of the country were fully illustrated 
by plans, maps, sections, and raised models. My own time was 
also for many months devoted to the general superintendence of 
the New Zealand exhibits — a charge imposed on me by Govern- 
ment. 

The Seaford Coal-seams. 

The Seaford coal-area, which I re-examined in August last, 
comprises that portion of the great CoUingwood Coalfield that 
lies north of the Pakawau Gorge and towards Cape Farewell. 
It is so named from a township, as yet unoccupied, named Sea- 
ford, that was laid ofE many years since on the coast of Gx)lden 
Bay, round the large tidal lagoon into which discharges Pakawau 
Creek. 

This coalfield has a longitudinal extent parallel with the 
West Coast of about twenty miles, lying on the west slope of a 
mountain-range, the formations dipping to the westward; and 
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the appearance which this range presents from 
the east or CoUingwood side. is represented in 
the accompanying woodcuts : — 

At the southern end o£ the field the coal 
crops out at about l,200£t. above the sea-level, 
at the source of the Otomataura Creek, which 
is its highest point. From here northwards 
the crop of the coal is on the west flank of 
the range passing between Mount Burnett and 
the " Knuckles," both of which are formed 
to the summit of older rocks ; hut at Faka- 
wau Gorge the older rocks disappear, and the 
coal-formation shows an anticline, the west 
wing of which dips to West Wanganui Inlet, 
while the eastern wing dips to Golden Bay. 
At the same time the country changes in 
character to hills of moderate height and 
softer outline. It is in this eastern wing of 
the anticline that the Seaford coal-seams have 
been found. In the western wing coal-seams 
have been explored at various points, and one 
coal-mine has been at work since 1870. This 
is the CoUingwood Mine, in which access is 
obtained to the coal by taking advantage of 
a ravine that cuts through the older rocks that 
form the core of the range. The difficulties 
to be contended with were veiy groat. A 
tram had to be carried up to a height of 
600ft., and into the range by a side cutting 
on to the side of a steep gorge. A tunnel 
with a slight rise was then driven under the 
coal for 750ft. in the same direction as the 
dip of the strata until the seam was inter- 
sected. At Otomataura Creek, where it has 
been proposed also to open a mine, heavy 
^ work would likewise be required to reach the 
g altitude of the coal-seams— either by a steep 
u incline or by a combination of inclines and 
3 vertical lifts. 

£ At Fakawau Gorge, which is. the only other 

^ place where mining has been attempted, the 

strata are very much broken, so that the seam 
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could not be successEuUv followed^ and the working was aban- 
doned more than twenty years ago. 

In the Seaford area^ which commences immediately north of 
the Gorge, the rocks older than the coal do not appear at the 
surface, and the hills are altogether composed of sandstone, 
shale, grits jand conglomerates of the coal-formation lying at 
flat angles, and dipping with great steadiness to N.W. and 
S.E. in the range that terminates in Cape Farewell. These hills 
are densely timbered, the vegetation being very luxuriant, and 
comprising many species of shrubs and trees that are generally 
considered peculiar to the North Island. The strata composing 
this range can only be examined by following the ravines that 
penetrate it, and in this manner the coal-seams were dis- 
covered. Until lately only one outcrop of coal was known, 
which I visited in 1869, and marked on my geological map of 
the district of that date. Since then Mr. Marshall has dis- 
covered several outcrops, and by a very thorough and systematic 
exploration, by means of scarp-cuts and short tunnels, has 
thoroughly proved the coal over an area which has been secured 
by leave and license. This secured area is 900 acres in extent, 
and lies about one mile back from the coast-line and one mile 
north of Pakawau Lagoon. 

The formation in which the coal occurs is very similar to that 
at the CoUingwood Mine, consisting of brown micaceous sand- 
stone with pebble and grit-bands, all resting on a massive con- 
glomerate, which is exposed only to a very slight extent in creek- 
beds. Two thin coal-seams have been proved, but these occur 
under circumstances so favourable for working, as to compensate 
for their thinness. The section of the measures, which is 
remarkably uniform, as examined at many points over a con- 
siderable area, is as follows : — 

Ft. in. 

1. Cover : tough argillaceous Bandstone . . 

2. Shale, in sandy flakes 
8. Coal, clean and bright 

4. Clay, soft sandy . . . . ... 

5. Argillaceous sandstone and grit 

6. Coal, rather flaky 
t • onaie .. «. .. •• •• 

8. Coal, clean and bright 

9. Clay pug 
Sandstone and grit . . 
Conglomerate 

Each seam would therefore yield about 2ft. in thickness of 
clear coal, which would be easily mined, owing to the immediate 
floor and roof being of a soft formation that would give the 
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heading a height of nearly 4ft. The argillaceous sandstone 
forming the roof is so tough that very little timbering would be 
required except for the main ways, and the coal could be worked 
on the " long-wall '* system. 

The angle of dip of the seam is less than 10°, and in the 
extent of about three hundred acres within the leasehold the 
coal would be worked to the rise; but from this area about 
one-iifth of the upper seam and one-twentieth of the 
lower seam may be estimated as having been denuded in the 
ravines. These ravines, however, will greatly facilitate the open- 
ing-up of the seams by giving access and ventilation. 

The place where it is recommended to commence operations is 
in Davidson^s Creek, at the lowest point where it intersects the 
lower seam. To this place a line has been graded for a tram, 
which will be three miles in length to the point at the sea-board 
where a wharf is to be erected. The first mile, at a grtulient of 
1 in 29, will be within the ravine, and, being for a 2ft. gauge, will 
not involve any heavy cutting of earth. Beyond this it is over 
level, solid ground, requiring only one bridge over the Pakawau 
Creek. The point selected for the wharf-site is the most 
favourable spot for such a purpose on the western shore of 
Golden Bay. It is thoroughly protected from the west, north, 
and east by the Cape Spit, while the south-east sea, which would 
have a fetch of about fifteen miles, is generally broken up by 
a bank which extends northward of the Aorere River and Rua- 
taniwha tidal lagoon. The present intention is to erect only a 
tidal wharf, the length of which would be about 720ft. : this 
would give 6ft. depth at dead-low springs, the rise and fall being 
15ft. The following estimate of the cost of mining the coal 
and capital required was by consultation on the spot, when all 
details of the natural features were under examination : — 

Estimated working account : — s. d. 

Capital, £10,000, at 7 per cent. =^ £700 interest. On 

an oatput of, say, 28,000 tons per annum this 

would be per ton . . . . . . . . 6 

On 4ft. coal this would require five acres per annum, 

or A of the level free coal, so that the sinking 

f imd should be £500 per annum, or per ton 
Royalty.. 
Mining .. 
Haulage 
Outside labour 
Inside labour 
Management 

Cost of coal per ton on wharf •• .. 10 7} 
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1. Tram-line :— £ £ 
Fonnatioki, three miles, at £2 6s. per chain. . 860 
Bails, 121b. steel, 80 tons, at £9 . . . . 720 

Sleepers, 600 at Is. 8d. . • . . . . 50 

Laying .. .. .. .. .. 150 

Bridges .. .. .. .. .. 200 

2. Wharf, 720ft., at £2 
Banker, to hold SOOtons • . 



8. Trucks, 100, at£d lOs. 
Weighbridge 
Smithy and tools . . 
Housing . . 






4. Opening mine 

Preliminary management, sorveys, &c. 








1,480 


1,440 




500 






1,940 


350 




100 




100 




600 


J 




1,150 


1,000 




1,000 






2,000 


• a 


1,200 




7,770 


• • 


1,230 


• ■ 


£9,000 



5. Expenses of exploration and securing leasehold 

Contingencies 
Total capital wanted 

To work the mine on this scale the following men would 
be permanently employed : Miners, 50 ; road-builders, 15 ; 
haulers, 7 ; smiths, 3 : total, 75 hands. 

A number of samples of coal from various parts of the seams 

have been analysed, with the following average results from each 

seam respectively : — 

Upper seam. Lower seam. 
Fixed carbon . . . . . . 51-37 51-79 

Hydrocarbon .. .. .. 89*72 8618 

Water .. .. .. .. 438 402 

Ash .. .. .. .. 4-53 801 



10000 10000 

Evaporative power, 6'671b. and 6'721b. 

Both seams yield a compact and marketable coal, and gas of 
rich quality. 

Richmond Hill. 

The occasion of my visit to CoUingwood district led to the 
following report on the formation of the Richmond Hill and 
Red Hill Mines : — 

The Richmond Hill lode crops out in the bed of the Para- 
para River at about four miles from where it enters Golden 
Bay, a little to the south of the town of CoUingwood, in the 
Province of Nelson. The nature and value of the ore were first 
discovered in my laboratory in May, 1875, a specimen (Lab. 
No. 1692) having been sent in for examination as an iron-ore 
by Mr, Wasbboume. Since that date some little mining has 
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been done on the lode^ and it has at various times been reported 
on by myself and assistants. 

Richmond Hill is the highest point reached by the rolling 
downs and terraces that extend south-east from Collingwood, 
bounding the wide open valley of the Aorere Valley. The downs 
are composed of gravels resting partly on Tertiary strata and 
partly on slate and schist rocks of Palaeozoic age. Almost the 
whole of this country was at one time the scene of active gold- 
minings and thousands of men were employed in washing the 
gravels for gold. Along the eastern boundary of the terrace 
country, where the gravels run out on the slopes of the moun- 
tains, the Parapara River has cut a deep channel or gorge, into 
which there is a sharp drop from Richmond Hill. In cutting 
this channel it has at some time changed its ^course, and in con- 
sequence has left large areas of its early former gravels in posi- 
tions where they can be now worked by ground-sluicing. Some 
of the richest mines in New Zealand were found here, and much 
of the field is still untouched through want of an organized 
system of water supply and mining, on a sufficiently com- 
prehensive scale to overcome conflicting interests. 

The geological structure of the country is as follows : The 
basement-rock of the series is a dark-blue or black slate, else- 
where containing several species of graptolites, indicating a Lower 
Silurian age. Resting on those slates is a formation of arena- 
ceous schist, largely impregnated with silica in the form of 
irregular laminae and intersecting veins of white quartz. Along 
the junction-line of these formations mineral lodes have been 
developed, containing ores of gold, silver, lead, zinc, copper, and 
iron. Over the schist there is a formation of Upper Silurian 
age, comprising massive crystalline limestones interbedded with 
ferruginous slates and haematite iron ores. Gold, silver, and lead 
occur in this formation, but only in small quantities as far as 
yet discovered. 

In the line of Richmond Hill a north-and-south massive 
igneous intrusion has ' taken place, though the above-mentioned 
formation, and gives rise to a complicated series of faults, in which 
the before-mentioned ore-carrying band has been involved. The 
intrusive rocks are fine-grained schorlaceous granite and green- 
stone porphyry. The latter contains garnets and grains of 
copper, also iron-sulphides, and the whole mass decomposes with 
great facility into serpentinous rock. In one place near the 
Richmond Hill Mine the greenstone is in contact with siliceous 
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limestone^ aud has been changed to a beautiful compact steatite 
or pot-stone that could be quarried in large blocks and used for 
building furnaces. 

The Richmond Hill lode is near the junction of the steatite 
with the schists^ which are at this place very much indurated so 
as to resemble a hard^ fine-grained^ dark-coloured gneiss. The 
original outcrop of the lode was in the river-bed at 500ft. altitude 
above the level of the sea. The lode has a north-and-south strike^ 
and an easterly dip of 80°, and in this respect conforms to the 
general strike and dip of the country. The thickness of the 
lode was 2ft., but the portion from which the richest specimens 
S were taken was only 4in ., 

but the whole was suf- 
ficiently rich to warrant 
it being worked. A 
second outcrop occurred 
30ft. eastward of the 
above, and both showed 
at the surface a porous 
snufE - brown - coloured 
gossan. Still further to 
the east there is a heavy 
n lode of milky quartz 
carrying thin veins of 
argentiferous galena and 
iron-pyrites with gold 
and nickel (Pyrrhotine) . 
Several important mine- 
ral outcrops have been 
met with in the line of 
strike of this lode for 
a considerable distance 
both north and south. 
Thus, in McGregor^s 
Creek (half a mile south) , 
a tributary of the Para- 
^ para, there is a lode of 
solid sulphides at least 
HORIZONTAL PLAN 6ft. thick, which passes 

up from the schists into 
the limestone, while 
to the west, what is 
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probably the same lode is represented by a 20ft. lode of 
hematite. 

During the two years following its discovery most of the 
work that has yet been done to develop this mine was under- 
taken^ and since then it has been at a standstill. The outcrop 
that it was decided to open on was that first found. Much work 
was at first done contrary to the advice given^ but at last^ in 
1877^ a shaft was commenced about 40ft. S. 20° E. of the out- 
crop on the strike of the lode^ and this shaft was sunk on the 
lode to a depth of 56ft.^ when a level was entered alon^ the 
strike of the lode in a northerly direction^ carrying ore for a 
distance of 36ft.^ but of a different character from that which was 
discovered on the surface. 

From this drive five tons of the ore^ which had changed to an 
argentiferous galena^ were got out, averaging 40oz. of silver per 
ton, and three hundredweight of which averaged SOOoz. 

After driving for 26ft. the lode became barren, and continued 
so for the next 12ft., after driving which it was decided to 
abandon this level, principally, I am given to understand, from 
fear of the water from the river getting into the mine. This 
level never reached a point below the original outcrop by about 
2ft., and so was abandoned without proving anything beyond 
the fact that the lode was well defined, was from 20in. to 2ft. 
wide, and carried strings of ore varying a good deal in character. 
The shaft was next sunk 50ft. deeper, and at this 106ft. level it 
was the intention of the company to drive below the river; but 
it was found that here the lode is split by a horse a few feet 
northward of the shaft, and that it carries pyrites on the east 
side and galena on the west. To the north a distance of 23ft. 
only was driven ; and to the south, where the lode was united 
and carried galena, 12ft. only was driven. 

After this work had been done at considerable expense it was 
decided to sink on the outcrop, and accordingly a shaft was 
been put down, following the lode to a depth of 20ft. The lode 
is well defined in this shaft from top to bottom, carrying for the 
first 16ft. the rich silver-ore which is found on the surface in 
strings from Sin. to 7in. in thickness, after which a barren part 
of the lode of about 2ft. is passed, the argentiferous ore appear- 
ing to hold for a greater depth on the northern side, and when 
this barren patch is passed the character of the ore has changed 
and a very fine-grained galena is met with, giving about 90oz. 
of silver per ton of ore. This shaft had to be abandoned as it 
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was too near the water's edge to allow of safe working ; but it 
has been of service by showing that the rich ore holds for a 
depth of about 16ft. at this point, and appears to deepen in a 
northerly, direction, and also that, as this shaft has been excep- 
tionally dry, the 56ft. level might be safely extended. 

In 1877 I recommended that this 56ft. level be continued 
for some distance, and that cross-cuts be put in after driving 
for a few feet to intersect parallel lodes in the vicinity, of 
which three or four may be seen at the surface, although 
their mineral character is unknown. In 1878 the examination 
of the mine was confined to this 56ft. level, the outcrop-shaft 
and the bottom level being at the time of my visit full of water 
(owing to the Christmas holidays, when the men were off work), 
so that I was guided in forming my opinion of the deep part of 
the mine by what was told me by Messrs. Washboume, and by 
various specimens coming from that and other parts of the 
mine. Thus informed, I am inclined to hold for the present 
that the rich shoot carrying the cupreous silver-ore dips 
at less than 1 in 4 S., and that it is underlain by the argenti- 
ferous galena, which again passes into iron-pyrites. If this 
view be correct the rich ore should be met with on following 
the lode south of the main shaft below the 56ft. level, always 
provided that the shaft has been sunk on the true line of the 
lode. 

I mention this because galena, which is the only ore as yet 
found in this part of the workings, is very apt to occupy 
irregular veins, and whieh may occur more or less parallel to a 
true fissure-lode, but not necessarily following or anywhere join- 
ing it ; and it is only where mining operations have been extended 
for considerable distances that a definite direction can be pre- 
dicted for the ore-bands. The Richmond Hill workings are as 
yet too limited in extent to indicate the proper strike of the lode, 
and from the hard nature of the ground I should think it not 
unlikely that the lode is here pinched and altered in its course, 
so that the only rule to follow is to get hold of the ore-band and 
stick to it. It was, of course, inexpedient in this instance to 
follow the ore from the outcrop to a greater extent than has 
been done, on account of the dangerous proximity of the river ; 
and I assume that every care was taken to trace the edge of the 
lode inch by inch for the 39ft. horizontal and 80ft. of rise 
between the original cross and the side of the new shaft, as 
the success of the further exploration depends mainly upon 
c 



xviii Reports of the 

this having been attended to. At the present time it cannot be 
affirmed that a body of ore has been discovered in such a posi- 
tion that steady mining purposes can be profitably commenced ; 
and the explorations must still be continued with a vi^w of pick- 
ing up the continuation of the rich ore-bands found at the out- 
crop, or, on the other hand, proving that it is a surface-deposit 
passing downwards into the poorer galena-ore, which would 
certainly not be payable in such hard ground : but this latter 
result, though it might stop further underground workings at 
this point, would not settle the question of the value of the 
mine, as such lodes are in all cases patchy, especially where the 
country ore-containing rock is so hard and close. The work 
I then recommended was as follows : — 

(1.) To open a short cross-cut drive from the east shaft at 
20ft. below the 56ft. level. 

(2.) To stope the lode for 6ft. overhead where it shows in 
the roof of the 56ft. level, taking care to preserve the walls 
intact for future guidance * and ascertaining the strike of the 
lode. 

(3.) To put in a cross-cut at the point on the west wall of the 
56ft. level where the burst was met with. 

The analyses of the samples obtained in the cross-cut to inter- 
sect the east lode are not sufficiently encouraging to warrant 
any further work in that direction for the present. The lode, 
as cut, consists of compact black mica, with a little carbonate of 
lime, the metalliferous portion being chiefly iron-pyrites, and 
carrying silver at the rate of 13oz. -ISdwt. 4gr. per ton. It 
exactly resembles the material in the eastern branch of the lode 
met with in the deep level, which yields its silver at the rate of 
lloz. 2dwt. 9gr. per ton. J 

The character of the ore is that of a variety of Fahlerz, which 
Mr. Skey distinguished under the name of " richmondite *' in 
February, 1877. (Trans. N.Z. Inst., vol. ix., p. 557.) The 
following is his description of this mineral : — 

Massive, nearly homogeneous; cleavage irregular; brittle; structure con- 
fusedly crystalline : colour black generally, but in some parts reddish ; has the 
lustre of molybdenite ; hardness about 4*5 : specific gravity, 4*817. 

At a low heat (a little under that of redness) it fuses readily in parts, and 
with much intumescence. 

The sample analysed contained 15'4 per cent, of siliceous matter, principally 
quartz, also a little oxy-sulphide of antimony, both of which are thrown out in 
the analytical results stated below : — 
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Analysis. 






Salphide 


of lead . . 




3612 


m 


antimony 




l)2-20 


m 


bismuth 




. Traces 


m 


copper 




19-31 


m 


iron .. 




13-59 


m 


zinc .. 




6-87 


m 


silver 




2-39 


m 


manganese . . 




•52 



100-00 

The proportion of antimony salphide to the other sulphides is about as 2 to 7, 
and its formula appears to be Sba S> + 6 (Pb. Cu. Zn. Fe. Ag. S.) ; that of Tetra- 
hedrite is Sb> S* + 4 (Pb. Cu. Pe. Zn. Ag. S.). 

After comparing it with the Totrahedrites very carefully I am led to look upon 
it as belonging to this group of minerals, although it diverges from any variety 
of it heretofore ani^ounced, and this to such an extent that I have no hesitation 
in making a new variety of it, to which I would give the name of Bichmonditef 
after the hill in which it occurs, this being in accordance with Dr. Hector's sug- 
gestion to me on the subject. It is distinguished from other varieties of this 
very variable mineral by containing a low proportion of copper, for which lead 
appears to be substituted. 

Red Hill Mine. — On the same occasion I visited, the Red 
Hill Mine^ where extensive operations have been commenced by 
an English company. The mine includes the ground formerly 
worked by the late Mr. A. H. Ross, of Collingwood, who drove 
many irregular tunnels into decomposed gneiss, composed of fine 
laminae of felspar and black mica, intersected by irregular veins 
of vitreous quartz that occasionally contained schorl and gold in 
very minute scales. The present workings chiefly consist of a 
low-level tunnel, by which it is hoped to intersect those veins to 
the dip, but so far the attempt has been unsuccessful. The tunnel 
passes through — 

(1.) Dark-green diorite or serpentinous rock, with crystals of 
smaragdite and large but imperfect garnets. It is a decom- 
posed dyke-rock, and its boundaries should be carefully studied 
for indications of ore-bands. It contains magnetic iron and 
chrome iron dispersed in fine grains, but no other metallic ore. 

(2.) Compact fine-grained gneiss, containing hornblende 
schorl and crystals of minute arsenical pyrites. It is traversed 
by irregular veins of clear vitreous quartz. This is the same 
rock that shows on the surface as a rotten red rock with ferru- 
ginous milky quartz that contains a little gold. All the ores 
present except the arsenical pyrites are associated with the 
clear quartz, and apparently where it is close to the diorite 
dyke, as some of the samples have crystals of actinolite on one 
surface, 
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The metallic ores are, — 

(a.) Films on the surface of the vitreous quartz that much 
resemble free gold at first sight, but -which prove to be tarnished 
films of chalcopyrite (copper-ore). No free gold was found in 
any of the specimens. 

(i.) . A dark ore, with resinous lustre, proved to be an intri- 
cate mixture of zinc-blende, chalcopyrite, and galena. This 
was carefully separated from the quartz, and gave a button of a j 

faint yellow colour that yielded 70 per cent, of gold and 30 per 
cent, of silver. 

Taken on the ore alone this alloy was present at the rate of 
30oz. 3dwt. 12gr. per ton, but taken upon the whole of the 
sample of ore and matrix at about 8oz. per ton. This would, 
therefore, be a payable ore if it could be found in a well-defined 
and sufficiently-strong lode. No trace of richmondite was 
found, the distinguishing character of which mineral is the 
presence of antimony. The arsenical pyrites was carefully 
tested for gold and silver, but with negative results so far, 
which is rather unusual. 

Owen District. 

During the past season much activity has been shown in 
developing the auriferous reefs in the Mount Owen district, 
which were specially referred to in my last report, on account 
of the interesting discovery of bismuth in the specimens I had 
collected. I a^ain visited the district in December, and made 
large collections, which were submitted to careful investigation 
in the Laboratory by Mr. Skey. With regard to the general 
features of the district, there is veiy little to add to Mr. 
Wright's able report of May, 1886. j 

The Owen River is that branch of the BuUer River which has 
its source at the foot of Mount Owen, the highest mountain-peak 
in the district. On the north side of it. Rolling River and its 
branch, the Blue Creek, have their source, and flow north-east 
to join the Motueka River. Mount Owen is formed of meta-t 
morphic sandstones and slates, but it is flanked on the west by 
high mountains of limestone, and on the east by granite. 
Among the slates are marbles of Silurian age, the former being 
intersected by quartz reefs, which have not yet been proved to 
be auriferous in this particular district. Upon the Silurian 
strata rest yellow and pink quartzites and cherty slates with 
bonds of blue earthy limestone. These are also non-auriferous. 
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Next follow fine-grained blue and green sandy slates, whicli con- 
tain the auriferous quartz-reefs. The distribution of these for- 
mations is extremely complicated, so that their boundaries are 
very irregular, and their study is rendered still more obscure by 
the manner in which the whole country has been overlain by the 
limestones of the Cretaceous coal period. These limestones have 
only been partly denuded, so that outliers form the mountain- 
tops, and in some cases high masses have been shifted by the 
undercutting of the soft strata, so as to rest on the slopes of the 
mountain or to block the narrow gullies. Large deposits of 
calcareous sinter have, moreover, been formed on the mountain- 
slopes by the trickling of the spring water that drains the 
limestone, and these conceal the true formation of the country, 
and give rise to deposits of sparry limestone that may easily be 
mistaken for an ancient rock, instead of a very modern deposit. 
Opposite Carl's Hotel, in the Owen Township, the river-bed is 
a tough blue marly clay belonging to the cover of the brown 
coal. This disappears, and, a quarter of a mile up, the stream is 
flowing over nearly vertical ledges of green sandstone and slates 
striking N. 25® E. and dipping 65° to W. They are sub- 
metamorphic rocks, and resemble arenaceous schists. The 
actual junction cannot be obsen^ed, as the hillside down to the 
creek-edge is covered with a heavy deposit of calcareous sinter 
formed by the trickling of the water from underneath the 
marine limestone that caps the mountains to the westward. At 
the Enterprise Mine a spur projects into the valley from the 
west side in which the reef occurs. At the surface there is a 
very massive body of quartz. It has been cut in three levels, 
No. 1 being 23ft. below the outcrop ; No. 2, 54ft. lower still ; 
and No. 3, 90ft. below No. 2, so that the extent of the body of 
the stone has been well proved. The quartz above the No. 2 
level is all more or less rusty and porous in texture, while the 
quartz in the deepest reef is white with patches of dark-grey 
pyrites, with traces of bismuth. 

From the oblique direction iu which the reef has been driven 
on and opened up at the outcrop its thickness has been con- 
siderably overestimated, but it cannot be less than seven yards 
in the portion above the No. 2 level, and on this basis, by 
taking the measurement of the ground, an estimate was made 
that there is about 4,800 tons of the rusty quartz above No. 2 
level. The lowest level is the No. 3, from which the wire-tram 
descends to the batteiy. This drive cuts through decomposed 
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slate-rock with leaders of quartz and irregalar veins. The 
country then changes to a white quartz-breccia^ after passing 
through which it continues in a very tough brown slate that 
shows little signs of mineralisation. 

No. 2, which is at 90ft. above No. 3, shows an irregular vein 
without definite walls. It has been opened up by a stope^ and 
is from 1ft. to 3ft. in thickness^ and from this point most of 
the second lot of 350 tons that was crushed was taken out. 
What is supposed to be the same reef was worked from an open 
face and outcrop workings ; and it was from these that the first 
lot of 350 tons was taken that gave the foul amalgam contain- 
ing bismuth alloy. The stone is highly charged with arsenical 
pyrites^ which decomposes readily to a blackish powder that has 
a strong smell. No. 1^ which is 54ft. still higher up the hill, 
is an outcrop on which a shaft has been sunk. The quartz is 
very clean and white, and charged with a very bright silvery 
variety of pyrites that weathers to an orange powder. 

Bulmer Creek Claim is the next adjoining higher up the hill, 
and has two reefs with dippings to the westward. The upper 
is a white barren-looking quartz, and 20ft. beneath is the same 
reef, which is very similar to the outcrop-reef of Wakatu No. 2, 
being charged with the same dark, strong-smelling pyrites that 
weathers to a powder. Below the Wakatu is the Murchison 
Claim, and, as in the Bulmer Creek Claim, there is a double de- 
velopment of a white reef lying about 25ft. to the westward of a 
pyritous reef. 

The latter reef is well displayed in several open cuts, and 
shows as a vein of friable oxidized quartz 12ft. in thickness without 
definite walls, and carrying bands that are full of the black, 
smelling pyrites. The general feature of this part of the field is 
the irregular and broken character of the reefs, both as to the 
direction and thickness. They do not appear to run in con- 
tinuous lines, and are displaced by frequent and extensive dis- 
locations, due to the surface-drooping of the mountain-side. On 
the whole, however, there is a fair amount of evidence of the 
existence of two companion reefs, having a general W.S.W. 
underlie of about 50°; and, in addition, there are many cross- 
leaders and large surface-blocks around the hill on the east side 
of the battery to the Oolden Crown. The reef has been cut in 
a drive and sunk on to a lower adit, and shows 10ft. wide but 
irregular in thickness. A shoot of gold-bearing quartz occurs 
parallel with the foot-wall of the reef that shows coarser gold 
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than any other in the district. The strike of the Golden Crown 
is N. and S., and it is evidently on quite a different line 
from the reef further to the westward. 

The first results of the assays were not very encouraging. I 
seem to have been unlucky in the specimens I took, as I do not 
think, in the face of various analyses, that they can be considered 
as fair samples. But the great point was to ascertain what 
effect an extra treatment by roasting would have, and so far as 
the results go it appears that it will be quite sufficient to save 
the pyrites for after-treatment, and thus avoid the extra expense 
and trouble of roasting the ore. It is quite evident that it is 
only through the influence of the pyrites that a great amount of 
the gold is lost. I do not think it is combined with the pyrites, 
but only entangled in it. The decomposition of the pyrites by 
oxidation sets free the gold, while the iron is reduced to a lower 
specific gravity as peroxide, and can be washed away as a slime. 
It will therefore be quite sufficient to get out as much as 
possible by the ordinary process of stampers, tables with plates, 
and blankets, and by berdanning all the blanket-washings. Any- 
thing that does not flow off as a slime should be allowed to lodge 
and accumulate for further treatment in the calcining furnace. 

The following is a general outline of analyses performed. 
(For complete schedule of these analyses see Mus. and Lab. 
Rep., 22nd volume.) 

Enterprise or Golden Point Claim. — Prom this mine thirty- 
nine samples of quartz, together with tailings, blanketings, &c., 
were analysed. The greater number of these specimens were 
analysed both in the raw and roasted state. When roasted the 
specimens in every case gave a greater yield of gold than when 
raw. There were only four specimens which did not give a 
trace of gold, but these when roasted yielded traces. Six 
samples contained under 3dwt. per ton, the lowest being 12gr. 
per ton. One sample only contained over lOoz. of gold per 
ton, this being taken from the cap of the reef, and containing 
19oz. 13dwt. 6gr. of gold per ton. The remaining samples con- 
tained from 6oz. downwards, the average being about 5oz. 

Wakatu Claim. — Contained no particularly good samples, but 
were treated in the same way as the last, most of them giving 
traces, the best specimen giving loz. 19dwt. Seventeen speci- 
mens were analysed from this claim, one only proving to have 
no gold present. 

Bulmer Creek. — From this claim five specimens were analysed 
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and contained traces^ the highest being loz. 15dwt.^ the average 
being ll'Sdwt. per ton. 

Golden Crown. — Four specimens were taken from this mine^ 
the highest amount of gold present being loz. 15dwt. 16gr. This 
specimen comprised pieces knocked off from every exposed part. 

Murchison, — Four specimens. One specimen contained no 
gold^ and the remainder when roasted only showed traces. 

Zealandia. — Three specimens, which contained gold with an 
average of 9dwt. per ton. 

Caledonian, — Only one specimen was taken from this claim, 
which when analysed raw gave traces, and when roasted gave 
Idwt. 21gr. 



The following memorandum explains the method in which 
operations were carried out at the Wakatu Mill : — 

The quartz was broken on the spalling-floor, and crushed in a 
five-head stamper. There were three sets of tables, and no 
mercury-riffles or troughs. The tables were covered with close 
thick blankets. The first pair of blankets catches a large por- 
tion of the crushed stuff on the upper 2ft. To keep these 
free they are repeatedly washed in a box (2 cubic yards), which 
soon fills with the rinsings. It is then wheeled over along- 
side a sluice-box, which is a long sloping table with blankets. 
The stuff is fed out of the box, into the sluice, by the hand, 
and a moderate stream kept on it. The blankets on this sluice 
are washed in a box, while the stuff sluiced off settles into a 
second box, and these sluicings run to waste. The washings 
are put in the berdans with mercury, and while being ground 
are stirred with a large magnet. What the magnet separates is 
put into a third box, and nothing has been done with it. The 
sluice from the berdans are put into berdans with mercury, 
and also the washings from the blankets on the tables 2 and 3, 
and the settlings in the box, from the sluicing. The sluicings 
from the tables, and also the sluice from the bcrdan, go to 
wa^te. The amalgam from both berdans is washed up and 
concentrated in both, passed through wash-leather, and then re- 
torted. Before retorting, the foul amalgam was separated by 
hand. It all occurred in the first berdan, and very little 
was got after the magnet was used. The amalgam from the 
tables 2 and 3 was always quite clean. About 90 per cent, 
of the gold obtained was got from the washings of the first 
blankets, and was always more or less foul. 
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The following schedule gives the proportion of gold which, 
from the assays of the samples I took, appeared to lodge in the 
different stages of the process as above described : — 



Lab. No. Partlculan of Sample. 


Odd per Ton. 


Bemarks. 






Oz. dwt. gr. 




4777 (1) Sluice afterberdanning considered 


1 14 


Traces of mer- 




as waste 




cury. 


. (2) 


Magnet cleanings after berdanning 


11 2 23 


Good indications 




• 




of mercury, and 






good reaction of 






bismuth. 


, (3) Magnet cleanings after berdanning 


Gold found, not 


• • 


' the top blanketings 
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Residue after washing top blanket- 
ings 


16 


Mercury traces. 



With regard to the crashing at present in progress, from the 
sample received on the 17th February, 1888 (Lab. No. 4791), it 
appears that the mill is now working much better. The blanket- 
ings marked as the stuff collected below the plates contained 
only 3dwt. 2gr. per ton, as obtained by amalgamation after 
washing the stuff. Hardly a trace of gold can be got, how- 
ever, without roasting the blanketings. There is a considerable 
amount of gold in the form of specks that seem to resist amal- 
gamation even after roasting, but they are not enough to deter- 
mine the proportion in which they occur. There is also some 
native copper in the blanketings, but no bismuth could be 
detected. The tailings marked as having been amalgamated in 
the raw state as received and after roasting gave Idwt. per ton. 

Champion Copper-mine, Nelson. 

At the request of the directors, in January last I made a 
special examination of the property of the Champion Copper- 
mining Company (Limited), which includes both the Champion 
and the United Mines. I may state that during the last twenty 
years, in the course of my official duties, I have made repeated 
surveys of the Nelson " mineral belt,^^ in which the mines are 
situated, and have spent several days in the special examination 
of the mines themselves. I also had before me the various work- 
ing-plans and sections, and the following reports :— 
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1883. 



1884. 



Nov., 

Feb., 

Jan. SO, 1885. 

Jan. 28, 1885. 

Jan., 1885. 
Feb. 24, 1885. 

Jan. 28, 1886. 

May 26, 1886. 

July 27, 1886. 



Mr. Hodder's report to the directors of the Champion Copper- 
lode Mining Company (Limited). 

Report by Mr. S. H. Cox, F.G.S., on the Champion and United 
Copper-mines. 

Directors' report to the shareholders of the Champion Copper- 
mining Company. 

Beport by Mr. H. Hughes, M.I.E., London, M.S.A., on the Cham- 
pion Mine. 

liline manager's report. 

Beport by Mr. S. S. Vale, M.I.M., Cornwall, on the Champion 
and United Mines. 

Directors' report to the shareholders of the Champion Copper- 
mining Company (Limited). 

Directors' report to the shareholders, with report by Mr. Carl 
Henrich, manager. 

Prospectus of the now Champion Mining Company (Limited). 

Various vouchers and invoices relative to the plant of the Cham- 
pion Copper-mining Company (Limited). 

Inventory of machinery, house -property, implements, stock, 
&c., belonging to the Champion Copper -mining Company 
(Limited). 

Geological Position. 
The copper-lodes which are mined seem to be of the nature of 
contact deposits. The general strike of the rocks of the district 
is north-and-south. On the western slope of the range the Trias 
is well developed, and rests unconformably upon a thick forma- 
tion of red and green slates (Maitai slates), grey.cherty sand- 
stones, and calctreous slates, that at the base of the forma- 
' tion pass into massive limestones. These latter are fossi- 
liferous and of Lower Carboniferous age. Immediately to the 
east of the limestone the formation abruptly changes with com- 
plete unconformity to massive beds of diorite or greenstone, 
which changes on the east side into compact serpentine, in which 
again are enormous intrusions of olivine rock charged with 
chromic iron, and constituting the dunite or characteristic 
rock of the Nelson mineral belt. Along the contact of the 
greenstone and serpentine a great variety of interesting minerals 
has been segregated, and, among others, copper-ores, as contact 
bodies which penetrate from the greenstone into the serpentine. 
The age of this formation is not yet demonstrated, but I am in- 
clined to think that it is at the base of a very ancient series 
lying to the eastward. In the locality of the Champion Mining 
Company the greenstones have a greater outcrop than is usual, 
and the olivine rocks are not present, the serpentine which forms 
this part of the mineral belt being very dense and dark-coloured. 
The abrupt change from the Maitai limestone is very distinctly 
seen in the various head waters of the Aniseed River, the valleys 
being deeply cut into the formation ; but on passing the boundary 
eastward into the mineral belt the country is much more solid, 
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and natural sections are more difficult to observe owing to the 
immense quantity of d(brt8 that covers the surface. 

In the Champion property three lodes occur — the Champion, 
the United, and the Maitai lodes — each of which has a distinc- 
tive character. The two first are supposed by some to be out- 
crops of the same lode at a distance of about a mile apart on 
the strike. The Maitai Lode is quite distinct, and lies about 20 
chains to the eastward. 

Th^ Champion Lode crops out in rather a flat valley, and has 
only been explored to a depth of 120ft., and, so far, consists of a 
vein of rotten, soft serpentine about 4ft. thick between walls of 
compact serpentine. Nearest the hanging or eastern wall the 
soft serpentine contains irregular lumps and lai^e plates of 
metallic copper, to which adhere various copper-sulphides and 
oxides. Towards the foot- wall on the other band the serpentine 
contains masses of magnetite, iron-pyrites of pyrrhotine, which 
is a sulphide of iron containing a small percentage of copper 
and nickel. In some parts of the lode kernels of the yellow 
sulphurct and also of copper-glance occur. 

This is a point of much importance, as in the lode in the 
United Mine, the outcrop of which is, owing to the lower level 
and form of the surface, much nearer to the junction of the 
greenstone than in the Champion, metallic copper does not 
occur, even in the gossan, or decomposed outcrop stuff, while the 
body of the lode is entirely formed of the yellow sulphurct, or 
the most permanent in depth of all the varieties of copper-ore. 

The Maitai Lode has not yet been much explored, but the ore 
is chiefly the grey sulphide or copper-glance. It occurs in very 
hard rock, containing homblendic minerals in great variety, and 
is not far from the boundary of the olivine rocks, that carry 
chrome. 

Work done. 

The locality of the mines is only twelve miles in a direct line 
from the town of Nelson, and on foot, by walking over the 
mountains, it can be reached in about three hours, and by going 
a little further round and following a well-made pack-trail 
can be easily reached on horseback in less than that time. A 
thoroughly well-graded and metalled road has been now made, 
and by an easy drive of twenty-five miles the mine can be 
reached in from three to four hours in a one-horse gig. This 
road branches from the main south road at nine miles from 
Nelson, and then follows up the valley of the Aniseed River. 
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This latter part of the road cost nearly £3,000, one-third of 
which was paid by the company and the balance by Govern- 
ment. The road is made right np to the United Mine, about a 
mile beyond the reducing works. It has been remarkably well 
engineered, and, although it involved some heavy rock cutting, 
it is not liable to get out of repair. 

Mines. 

At the Champion Mine three drives have been made above 
the creek-level, and connected by cross-cuts, the total length 
being 700ft. A shaft has been sunk 150ft. deep, 80ft. being 
reserved as a sump, and at the 120ft. level drives have been 
made to the length of 400ft., and these are connected by 
winzes with the upper level. The total amount of stuff re- 
moved in drives and stopes has been 700 cubic yards, the yield 
from which has been — A, 60 tons picked ore, giving 60 per 
cent., or 44 tons of fine copper ; B, 130 tons low-grade ore, 
giving 18 per cent., or 26 tons of fine copper. Of A, 30 tons 
were smelted in Sydney, and the rest is now stacked at the 
mine. The whole of B is also at the mine, except a small por- 
tion that was reduced at the company^s works. 

Taking the working-plans and sections as a basis the quantity 
of ore " won " and " in sight *' by the present workings is 
about equal to the quantity that has been already raised, so 
that the produce of the Champion Mine so far as yet opened 
out will be about 140 tons of fine copper, of which 14 tons 
have been already realised in Sydney. 

The chief defect in the Champion Mine has been the large 
amount of deadwork that has been done, but even that has its 
value, so far as it has helped to explore the mine. 

United Mine, — The lode in this mine has been opened up by 
six levels for a height of 360ft., and 800ft. on the strike of the 
lode. The two upper levels are only drives in the hillside 
from the outcrop ore. From No. 4 a shaft has been sunk for 
100ft., connecting with No. 5, and is intended to intersect all 
future levels, and to be the main working-shaft of the mine. 
Owing to the form of the ground water-level can be obtained 
about 700ft. below the highest outcrop of the lode, in the direc- 
tion of the Champion. In the United Mine, as already stated, 
the ore is a yellow sulphuret, the average of twenty assays of 
the clean ores showing it to contain 16 per cent, of copper. 
The ore as excavated is, however, mixed with matrix, so that the 
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result of the practical smelting experiments, performed at the 
rate of 26 tons per diem, appears from the report to have given 
only 7i per cent, of copper. The loss of fuel thus involved 
couJd no doubt be rectified by improved methods of dressing the 
ore. The total quantity of ore from the mine which has been 
operated on is 53 tons, which yielded matter and metal equal to 
4 tons of fine copper. The quantity of ore that has been taken 
out is about 1,000 tons, 300 tons of which is now at the smelt- 
ing-house, and the rest is on the mine-heaps. The stopes from 
which this ore was taken have a vertical sectional area of 60 
square yards, while the sectional area of the whole body of the 
lode to which access has been secured is 190 square yards, and 
should, at the lowest estimate, yield 3,000 tons of ore. If, how- 
ever, the lode proves steady in depth the total quantity which 
may be considered as won by the present levels should be about 
8,000 tons, as stated in the manager's report. May 26, 1886. 
In the vicinity of the mine timber such as is required for the 
purposes of n:iining is abundant, and may be cheaply secured. 

Reductng-wcrka. — These works are very complete and con- 
veniently situated, although they have been standing idle for 
some time. All parts of the apparatus are in good preservation, 
and could easily be put in working order. Firewood is abun- 
dant in the vicinity, and a fair amount of water-power is avail- 
able. The smelting-house has a corrugated-iron roof, and con- 
tains a Blake's crusher, a sampling-mill, a 30-ton water-jacket, 
furnace made by Fraser and Chalmers of Chicago, a blower, ^nd 
Cornish rolls, all connected with a 20-horse-power steam-engine 
and boiler, and also with a Hercules turbine, with about 260ft. 
of belting. There is also a large supply of slag-pots, bullion- 
pots, weighbridges and weighing-machines, a blacksmith's shop 
and tools, and t>ther similar appliances. About 80 tons of 
coke is stacked in sacks, and nearly 7001b. of dynamite and a 
quantity of mining-steel are in the stores. Twenty trucks and 
carts, harness, and stabling-material are also stored. There is 
also a very elaborate manager's house, with offices, and a most 
complete analytical laboratory, found in all requisites for per- 
forming assays. In inspecting the plant I was famished with 
a copy of the inventory, and was able to satisfy myself that the 
property enumerated was actually on the ground. 

In conclusion, I may state that nothing appears to have 
occurred in the development of the mine to falsify the favour- 
able expectations expected concerning it by my Assistant, Mr, 
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H. S. Cox^ P.G.S.j in 1884 ; and that the want of success of the 
first-formed company was due, in the first place, to the dis- 
couragingly low value of copper during the time of their opera- 
tions, and, secondly, to a somewhat lavish expenditure on 
matters of no real importance to the development of the pro- 
perty. 

Selwyn District, Canterbury. 

The following memorandum addressed to the Hon. the 
Minister of Mines was in reply to an inquiry : — ' 

The accompanying tracing from records in this office shows the 
geological •structure of the country that would be intersected by 
the proposed road from White ClifFs on the Rocky Bridge Saddle 
to the Upper Selwyn Valley. On the line of the outcrop of the 
massive formation, at the point marked J. , manganese- and iron- 
ore occur in small quantities in diabase rocks (which are sandstones 
and slates derived from ancient igneous rocks). The manganese- 
ore is usually very poor, but in some cases has been separated 
out in the form of nests and patches of hydrated oxides (psilo- 
melanc). Samples of these ores, sent by Messrs. Ford and 
Ogden on the 15th June, 1885 (Lab. No. 4032), were analysed, 
with the following results : — 

(1.) Manganese-ore. — Best sample contains 27*38 per cent, 
of manganese-oxide, which is too low a grade to allow of the ore 
being mined. 

(2.) Iron-ore. — This is chiefly a carbonate of iron, containing 
42'98 per cent, of iron. It is therefore a valuable ore for the 
manufacture of certain kinds of iron and steel. 

(3.) Limestone (wrongly called marble) occurs also in the 
same rock, and is of first quality for burning into a pure quick- 
lime, as it consists of — 

Lime-carbonate .. .. •• .. 96*44 

Magnesia-carbonate .. .. .. .. 2*79 • 

Alumina . . . • . . . . • • '56 

'Water .. .. .. .. .. *21 



10000 

On both sides of the range are patches of the coal-formation, 
but the seams hitherto discovered have proved too thin and 
broken to admit of being successfully worked. The construction 
of the projected road would no doubt be a great convenience to 
the district, but I do not think it would be warranted by any 
mineral products which have as yet been found. 

Economic Value op New Zealand Coals. 
With respect to the relative intrinsic values of certain coals on 
the east coast of New Zealand, as compared with the coals shipped 
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from the West Coast coal-mines, a report was made by me to 
T, D. Rich, Esq., proprietor of the Shag Point Mine, Otago : — 
The following tables give the composition of six fresh 
samples of the Shag Point coal received from Mr. W. H. Wil- 
liams on the 16th December, The coal, as received, was very- 
much charged with mine-water, or, in other words, was water- 
logged. This water, to the extent of about 5 per cent., dries 
off by evaporation to the air, and when thus dried the coal has 
much higher eflBciency. In order to explain this. Table I. gives 
the percentage composition of the evaporative power of each 
sample of coal as received, and Table II. gives the same after 
each sample was air-dried for a few days. You will observe 
that in the first results on the water-logged coal the average 
evaporative power (or the number of pounds of boiling water 
that the fixed carbon of lib. of the coal will convert into steam) 
is only 6*66, whereas for the dry coal it is 7*12. By referring 
to my previous memorandum of the 7th ultimo you will see 
that the coal in your mine shows a marked change and improve- 
ment in character since former analyses were made. The 
change is chiefly in the great increase of the fixed carbon and 
the decrease of the gaseous products. Thus — 

^'^* (gaseous). ^^* ^' A.sh. power. 

Average of former analyses . . 4215 34*70 16-57 6*38 5-43 ' 

present samples . . 51-38 22-98 1992 5-69 666 

Westportooal .. 61*44 3395 226 2*35 785 

It thus appears that as at present being mined 1 ton of the 
Westport coal is equal to IJ tons of the Shag Point coal in the 
damp state, or 5 tons of the former should do the work of 6 tons of 
the latter. If your coal could, however, be dried by lying under 
cover of a shed in thin layers the ratio would be 1 to 1^ or 11 
tons of Shag Point required to do the work to 10 tons of West- 
port coal. If you have the price of the two coals at "pit-head,'* 
or at any other place where the comparison has to be made so 
as to include transport-charges, you can readily calculate what 
should be the relative commercial values of the two coals. 
Table I. — Analyses of Shao Point Coal (Undbied). 



No. 


Locality. 


F.C. 

5201 
51-82 
50-82 
50-16 
'51-49 
151-97 


H.C. 

19-52 
23-41 
22-59 
26-88 
22-24 
23-22 

22-98 


Hy.O. 

20-23 
20-41 
20-58 
20-14 
19-86 
18-41 


Ash. 

8-24 
4-26 
6-01 
2-82 
6-41 
6-40 


Evap. 
Power. 


4708 (a) 

. (6) 
. (c) 

. («) 


Main seam, 10 chains north . . 

„ upper part 

« lower part 
Lower seam, south, 2ft. 6in. to 8ft. thick 

^ north • • . . • . 

» south 


6-76 
6-73 
6-60 
6-52 
6-68 
6-71 




Average .. 


51-38 


19-92 


6-69 


6-66 
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Table II.— Analtsbs of Shag Point Coal (after Exposcbe). 



No. 


liOcaUty. 


P.C. 

55-63 
54-92 
53-94 
54-82 
54-91 
55-88 

5500 


H.C. 

21-44 
24-95 
25-19 
28-25 
24-43 
24-71 

24-33 


Hy.O. 

14-21 
1433 
14-36 
14-01 
18-92 
12-52 

13-89 


Anh. 

8-72 
5-80 
6-51 
302 
6-74 
6-89 

6-28 


Evap. 
Power. 


4708 (a) 

- <*) 
. (c) 


Main seam, 10 chains north . . 

« upper part 

» lower part 
Lower seam, south, 2ft. 6m. to 8m. thick 

north • . • . 

t, south .. .. .. 

Average • • • • • ■ 


722 
7-14 
7-00 
7-10 
7-14 
7-26 




7-12 



Retubn of Avebaob Composition of the following Coals and Coufabi- 

son of their Value. 



Evap. 
Power. 



Shag Point 
Greymouth 
Westport 
Kaitahgata 



Fixed 
Carbon. 


Hydro- 
carbon. 


Water. 


Ash. 


42-15 
56-62 
61-44 
42-56 


84-70 
35-68 
83-95 
36-47 


16-57 
1-59 
2-26 

14-93 


6-58 
6-11 
2-35 
604 

1 



5-42 
7-36 
7-86 
5-34 



From these results it would appear that 1 ton of Shag 
Point coal will do work equal to '736 ton of Greymouth, '691 ton 
of Westport, or 1'015 ton of Kaitangata coal ; or approximately, 
3 tons of the West Coast coals will do the work of 4 tons 
of Shag Point coal. 

West Side of the Tararua Ranges. 

About the middle of October Mr. McKay was sent to 
examine the western slopes of the Tararua Ranges, between 
Paikakariki and the Waikanae River, and specially with re- 
ference to the occurrence of freestone, suitable for build- 
ing purposes, on Mr. Hadfield^s property. Samples of this 
stone had been previously forwarded to the Colonial Museum, 
and there appeared as an even-grained, white sandstone, soft 
enough to work freely with chisel and mallet ; but Mr. 
McKay considers that this quality of the stone is due to a 
partial loss of its cementing-medium, and that when worked 
into the rock in sitH would prove too hard to be dressed with 
freedom in the manner indicated. 
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RUAHINE RaNOES. 

Towards the cud of November Mr. McKay was sent to ex- 
amine the indications of copper-lodes lately discovered in the 
Ruahine Ranges eight or ten miles north of Woodville. 
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The copper-ore is found on the east side of the upper part of 
the valley of Maharahara Creek^ at an elevation of about 2^000f t. 
above the sea. The lode or ore-band is a ferruginous chert- 
rock passing into haematite. In the more ferruginous parts of 
this, copper, as carbonates and silicates associated with small 
quantities of native copper, is distributed^ without, however, 
giving any decisive indications of the presence of a regular lode. 
Copper-glance also in the same association, and at one place a 
nest of this ore was found, from which specimens of fairly-good 
ore were obtained, the sample collected yielding copper at the 
rate of 41 per cent. Yellow sulphide of copper and iron 
(copper-pyrites) occurs as blocks in the bed of the creek, abreast 
of the outcrop of ferruginous rock on the range to the east. 
Samples of this previously sent to the Colonial Laboratory 
yielded copper at the rate of 37 per cent. 

Whatever the results may prove to be, these indications would 
seem to warrant prospecting the district; so far it does not ap- 
pear that a true lode has been found, though the presence of the 
yellow sulphide would seem to indicate the existence of such. 

Eketahuna. 

At the same time was examined a locality five miles south of 
Eketahuna, whence samples of a compact limestone had been sent 
to the Colonial Museum. This, it was clear, was not a Tertiary 
limestone, and, judging from the character of the associated 
rocks and some obscure traces of fossils contained in the lime- 
stone itself, Mr. McKay concludes that this limestone is of Old 
Secondary age, and probably belongs to the Triassic period. 
Should this surmise prove correct it will determine the age of 
perhaps the greater part of the strata forming the Tararua Moun- 
tains, which lithologically are almost identical ; but, apai*t from 
this, the limestone-rock (if it can be procured in blocks of 
sufficient size) has a practical value that renders its occurrence 
within little more than a mile from the railway of some con- 
sequence, as when polished it forms an excellent marble, .the 
colours being grey, green, or purple veined with white. The 
outcrop does not appear to yield blocks more than 2ft. in length, 
but in this respect there might be an improvement, provided a 
quarry were opened in the more solid parts of the stratum. It 
can scarcely be but that the same limestone occurs in other 
places in the district; atone or other of these it may yield larger 
blocks than it does where at present known. 

£ 
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Eastern Slopes of the Tababua Ranges. 

Later in the season^ during December and January^ some time 
Tvas spent examining the eastern flanks of the Tararua Moun- 
tains^ in connection with a reported discovery of gold-hearing 
quartz said to have been made within the watershed of the 
Waiohine River. Samples of quartz were sent to the Museum, 
which yielded at the rate of 32oz. of gold to the ton, and this 
return, it was thought, warranted an examination of the locality J 

whence it was said to have come. Accordingly, I saw the 
prospectors at Greytown, and from the account they gave 
deemed it probable that a find had been made, and, as a conse- 
quence, directed Mr. McKay to accompany the prospectors to the 
locality, and obtain further specimens from the reef. It appears 
from the result that the locality of the reef had not been noted 
with that exactness that enabled the prospectors, after a lapse of 
three yeai's, to refind the place ; the circumstances of the first 
finding of the stone being that in fog and storm the men had 
lost all reckoning as to their exact whereabouts. Nevertheless, 
it seems highly probable that the samples sent to the Museum 
were found somewhere in the vicinity of the " Cove,'* and the 
prospectors have given sufficient proof of this, in the trouble, 
cost, and hardships they put themselves to in the hope of its 
rediscoverv. Unfortunately, no find at all corresponding to the 
original specimens was made. 

At the same time a general survey of the district between 
the Waiohine and the Tauherenikau Rivers was made, bearing J 

on the question of the age of the strata, and in this agreeing 
with the evidence obtained near Eketahuna. 

District around Auckland. 

From the 16th to the 20th February evidence bearing on the 
position of the Waitemata beds, around Auckland, was collected, 
and later in the season (three weeks in April) the coal strata of 
the Hunua Range and Wairoa Valley, opposite Drury, were 
examined. 

Mr. McKay reports that on the east side of the range within 
the Wairoa Valley a coal-seam varying from 3ft. to 8ft. thick 
is exposed at three different places within a distance of a mile, 
and its presence proved by borings at two places within the same 
distance, and that this seam probably extends some considerable 
distance farther in a north-east direction, and the same line of 
outcrop continued to the south-west is coincident with the 



Gbolooical Survey. xxxv 

coal-outcrops near the Bombay settlement^ between Drury and 
Mercer. The dip along this line of outcrop is at low angles 
between W.N.W. and N.W., and, though it is known that Old 
Secondary or Palaeozoic rocks form the core of the Hunua Range, 
there is yet fair probability of a considerable extent of coal- 
bearing rocks flanking the range on both sides. The coal-seams 
on the west side dip N.E. into the range, and may in places be 
continuous between its eastern and western flanks, but to prove 
this conclusivelv further survev must be undertaken. 

Bay op Islands County. 

Mr. McKay was directed to examine various reported out- 
crops of coal, or coal discovered by prospecting in this district. 
None of these proved to be of any consequence, and neither at 
Kerikeri, Takou Bay, nor the locality examined towards the 
source of the Kaeo Biver are the rocks examined for coal the 
same as those overlying the Kawakawa coal-seams, but belong 
to the younger volcanic group, corresponding to or not greatly 
differing in age from the cones and scoriae-fields of the Auck<r 
land Isthmus. 

In the western part of this district, near Okaihau, thick beds 
of lignite are interbedded with clays lying between two thick 
streams of volcanic rock ; but this at present has no practical 
value. 

Six miles north of Kerikeri there is a deposit of carbonaceous 
material similar to the last as regards its age and the character 
of the associated rocks, but existing in a much more altered 
condition, having been converted (probably by heat) to what 
appears a stage intermediate between anthracite and graphite, 
having the physical aspect of the latter, but burning slowly and 
without flame when strongly heated. 

More to the south-east, in Kawakawa and Ruapekapeka 
parishes, the extension of the Kawakawa Coalfield within the 
Waiomio Block was examined, with the object of determining 
what are the probabilities of coal occurring within its limits, and 
at what points coal, if present, might be reached at a moderate 
depth from the surface. This work was undertaken at the 
instance of the Bay of Islands Coal Company, who propose 
boring in this part of the field, with a view of proving the 
presence or absence of the Kawakawa seam towards the southern 
boundary of their present property, and its possible expansion 
further to th^ south, 
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Towards the south-west, within the Bay of Islands County, the 
coalfield is limited by a range of Palaeozoic mountains, fringed 
by volcanic rocks, and towards the northern end of this range it 
is the higher rocks of the Cretaceo-tertiary scries that are over- 
lain by the volcanic rocks ; but more towards the southern end • 
of the ranges greensands and saurian concretions are met with, 
indicating a horizon not far above that of the coal-measures. 
Along the line of road from Kawakawa to Whangarei the southern 
part of this district shows at the surface the flinty beds occur- ^ 
ring higher in the series. 

HoKiANOA County. 

Mr. McKay revised the geology of a considerable tract within 
the limits of this district, and examined various localities where 
coal was reported to have been discovered ; but here also the 
seams were either worthless or altogether too thin to work. 
However, as his work shows the presence of a large area of the 
lower beds of the Cretaceo-tertiary series on both sides of the 
Hokiauga River, it is yet possible that better and valuable coal 
discoveries may be made. During the continuance of this work 
a reported gold-bearing reef on the right bank of the Waihou 
was examined, and several samples of the stone were tested, but 
without showing definite results. Examination of the district 
was carried as far as the coast-lines and south of Hokianga 
South Head, some distance up the Waimea Valley, and some 
important discoveries affecting the systematic classification of the 
strata of this and the adjoining county to the east were made. i 

Whangarei and Hobson Counties. 

On the southern border of the Kawakawa Coalfield the Lower 
Greensands overlying the coal-measures appear at and near 1 

Hukerenui, and a little further south the series is seen to rest 
on sandstones of Palaeozoic age. Here it may be that the coal- 
rocks interpose between the greensands and the older rocks, but 
the section along the Whangarei Road is not sufSciently clear 
to show whether or not this is the case. The Falieozoic rocks 
mentioned trend north-west in the direction of the range of older 
rocks within the south-west border of the Bay of Islands County, 
and, though at one place the coal-rocks appear to sweep over 
this barrier, and thus connect the Whangarei -Hokianga area 
ipv'ith thfit of the Middle ^pd Upper Wairoa, there is yet f^ 
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definite limit on this side to the' great extension of Cretaceo- 
tertiary strata^ of which the Kawakawa Coalfield forms a 
part. 

At Hiknrangi^ where the presence of seams of very superior 
coal has been known since 1866^ some observations were made 
with respect to the beds that overlie the coal and the relation of 
the Whangarei limestone thereto. 

From Waipu on the east coast to Pahi Township, at the ex* 
tremitjr of the peninsula between the Pahi and Papuroa Bivers, 
a traverse of the country was made, and the section from Skel- 
ton's tail north across the Paparoa River examined. This 
work leads Mr. McKay to the conclusion that over a large area 
in this district the beds containing Inoceramus, hitherto regarded 
of Jurassic age, should be referred to the Lower Greensand forma- 
tion and the Amuri series of the general classification. This 
means a considerable extension of the area over which coal-seams 
may be expected to occur. 

The Wade. 

This part of the Auckland District was examined for the pur- 
pose of determining the relation of the serpentine rocks at this 
place to the Cretaceo-tertiary rocks, through which the serpen- 
tines appear as isolated points along definite lines. Further in- 
vestigation confirms Mr. McKay in the belief that these rocks 
were originally sediments forming part of the Cretaceo-tertiary 
strata of the district, and that, subsequent to the deposition of 
perhaps the whole of the beds belonging to this series, a varying 
thickness in the particular horizon of these rocks has from some 
cause been altered into serpentines. As bearing out the pro- 
bability of this supposition, all over the northern district of 
Auckland serpentines and serpentinous rocks frequently appear, 
and always in the same horizon of the Cretaceo-tertiary series 
— viz., immediately under the hydraulic limestone (a repre- 
sentative of the Amuri limestone and Oxford chalk of the South 
Island). 

It is curious to note that the crystalline conglomerates of the 
Mata Biver, near Hikurangi, in the East Cape district of Auck- 
land, the rocks -of Bed Island, on the coast south of Hawke's 
Bay, and the great flint-formation of the Kaikoura Mountains 
all occur in the same horizon as these serpentines at the Wad^ 
find other places in the di9trict north of Auckland, 
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Waipara And Weka Pass. 

Mr. Park's first work this season was an examination of the 
typical sections at the Waipara and Weka Pass, and a detailed 
survey of the district lying between Mount Donald and Mount 
Brown. The result of this work is of importance as support- 
ing the view that the grey-marls everywhere follow the Weka 
Pass stone ; but his opinion that the grey-marls are themselves 
overlain conformably by the Mount Brown beds is, I think^ 
hardly tenable in the face of the marked discordance I pointed ^ 

out in my last report. Great denudation of the grey-marls 
must have taken place before the deposit of the Upper Eocene 
strata at The Deans, Mount Donald, and Mount Brown, where 
the beds are quite regular and the order of their sequence is 
easily made out. 

During the first three weeks of January Mr. Park made an 
examination of Mr. Docherty's mineral discoveries on the high 
country between Dusky Sound and Wet Jacket Arm. The rocks 
forming the peninsula are mica-schists and gneiss, which alter- 
nate with subordinate beds of chlorite-schist, hornblende-schist, 
felsitic schist, and crystalline limestones. The principal acces- 
sory minerals associated with these rocks are tremolite, actino- 
lite, amphibole, epidote, asbestos, chlorite, steatite, orthoclase, 
and biotite. There is an entire absence of granite-dykes or 
bosses, and no fissure-lodes of anv kind were observed here. 
The rocks of the country are everywhere intersected by reefs 
and beds of quartz, which have proved barren wherever they have 
been tested for gold. The so-called lodes of Docherty were i 

found to be merely mineralised bands of the country rock. 
Traces of copper-pyrites and magnetite are found in two or three 
oE them, but the only one deserving the name of ore-bed is a 
bed of pyrrhotine, ranging from a few inches to 2ft. in breadth. 
It is associated with chlorite, steatite, orthoclase, and copper- 
pyrites, and can be traced on the rise from 1,200ft. above the 
sea, where it is about 2ft. thick, to 3,150ft., where it has 
dwindled down to a few inches. The nickeliferous variety of 
pyrrhotine affords most of the nickel of commerce; but the 
Dusky Sound ore has been shown by analysis to contain less 
than 1 per cent, of nickel, which is too low to permit it to be 
worked as an ore of nickel. During the course of his work at 
Dusky Sound Mr. Park examined several large and easily-acces- 
sible deposits of crystalline limestone well adapted for orna- 
mental purposes. When the demand for material of this class 
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becomes more general these will no doubt become valuable pro- 
perties. 

From the 13th February to the middle of March Mr. Park 
was engaged in continuing the geological exploration of the 
Owen and Wangapeka Goldfidds^ a work which was accomplished 
with very satisfactory results. The coal-area in the lower Owen 
Valley was mapped, and a careful and close study made of the 
auriferous rocks of this fields which are of Silurian age. It was 
found that the intrusion of the great granite mass forming 
Mount Hope Range, and bounding the district on the east, had 
displaced and shattered the slates lying below the limestone, and 
formed a series of cavernous openings, parallel to their bedding, 
which have subsequently become filled with quartz. By this 
means large bodies of quartz, whose character and disposition 
class them as bedded veins or segregations rather than true 
lodes, have been deposited in the softer and more-shattered por- 
tions of the slates. Deposits of this kind are always variable 
and uncertain in their behaviour, both as regards their depth 
and extension ; and at the Owen Goldfield, where they have been 
looked upon as true lodes, large sums of money have been spent 
at many of the claims in useless drives and tunnels which might 
have been avoided had the nature of the deposits been better 
understood. The bulk of the quartz lies at or near the sur- 
face, its exposure in most cases being due to denudation or land-, 
slips. The best prospects of gold are always obtained from the 
weathered outcrops. The stone is highly pyritous, and the 
partial oxidation of the sulphides has resulted in the formation 
of sulphate of iron in considerable quantities where the condi- 
tions were favourable, and this ore being readily soluble in water 
has been a source of great trouble in causing the mercury to 
flower in the batteries. The gold is extremely fine, and, as I 
have previously pointed out, is sometimes associated with a 
small percentage of bismuth. On the whole, the prospects of 
the Owen Goldfield are not very bright, and except some fresh 
discoveries are made there seems to be small hope of its ever 
becoming a reefing centre. 

Both here and at the Wangapeka rolled blocks of galena 
and silver-glance are commonly found among the river-wash. 
At the latter place the galena has been traced to its source, 
which is a number of small veins or leaders of quartz a few 
inches wide containing bunches or shoots of ore. They occur 
in Blue Creek, in the vicinity of the limestone, and if they could 
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be found to traverse this formation there is a possibility of 
their making into payable lodes. Up to the present time the 
galena has not been found in sitA at the Owen^ but, as the 
geological conditions are the same as at the Wangapeka, it will 
most probably be found near the limestone^ on the flanks of 
Mount Owen. 

On the 21st and 23rd March Mr. Park visited the old Tera- 
whiti Goldfield, for the purpose of investigating the reported new 
find there. The find is not a new discovery, but simply the out- 
crop of the so-called reef of the old Eureka Claim, which is a 
narrow band of soft muUocky slate-rock interbedded in the 
country cherts-sandstones and interlaminated with thin layers of 
quartz. The stone yields fair dish-prospects, and shows gold 
plainly to the eye ; and there can be little doubt this claim 
would pay well if a sufficient quantity of quartz could be found. 
The country appears to be too hard to favour the formation of 
permanent or continuous deposits of quartz, either as lodes or 
bedded segregations ; and in the event of any further explora- 
tions the softer slaty bands should receive most attention. 

On the 17th April Mr. Park proceeded to Te Ante, to the 
scene of the recent discovery of moa-bones at Patangata Swamp. 
By the assistance of the Rev. S. Williams, who kindly placed 
men and pack-horses at his disposal, Mr. Park was enabled to 
secure about 350 bones for the Colonial Museum, most of which 
were well preserved. The bones occur at the south-east corner 
of the swamp, entangled in a stifE blue clay at the base of an 
old white-pine forest. The varieties chiefly represented are 
Dinomis ingens and D, curtus^ the latter largely predominating. 
The leg-bones of the larger species are usually standing on end, 
which would lead to the belief that the birds became bogged 
and died there. As they are, however, covered by 4ft. of water 
it is difficult to obtain evidence that would warrant an expression 
of opinion as to the causes which led to their deposition 
there. 

JAMES HECTOR. 

Wellingto7i, 30th June, 1888. 



ON MINERAL DEPOSITS IN THE TARARUA AND 

RUAHINE MOUNTAINS, 

Report by Albxandbr McKat^ Fbl. Geol. Soc. Lond.^ 

Assistant Geologist. 

Wellington, 14th December, 1887, 
In compliance witli your instructions of the 13th November last 
aud the 2nd instant, I have the honour to report that I have 
examined the three localities mentioned below, with the special 
object stated in each case — viz. : (I.) With respect to building- 
stone on Mr. Hadfleld^s property at Otaihanga, four miles south 
of the Waikanae River; (2) the limestone between the coach-road 
to Masterton and the railway-line five miles south of Eketahuna ; 
and (3) the copper lode or deposit in the Maharahara Valley, 
ten miles north of Woodville. In making my report on these three 
localities, I have taken the opportunity of giving a general descrip- 
tion of the different rocks that form the great bulk of the Rimu- 
taka, Tararua, and Ruahine Mountains, and the arrangement of 
the mineralised zone of rock that is to be found throughout the 
length of this system of ranges ; believing that the remarks under 
this head may be of some assistance to the future prospector. 

Report. 

The rocks in the three localities examined appear to occupy the 
same horizons and a middle position in the great sequence of strata 
that form the western mountain-region of the southern part of the 
Wellington Provincial District. Apart from the grey indurated 
sandstones, slaty shales, and mudstones that form the greater 
bulk of the Rimutaka, Tararua, and Ruahine Moiintains, there 
are frequent outcrops of grey and red or greenish chertose rocks 
(often strongly charged with pyrites, and not unfrequently mis- 
taken for quartz-reefs), red jasperoid slates, brecciated green 
diabasic tuffs (always more or less calcareous), and thick bands of 
green siliceous slates. These, together, form a belt of strata of 
considerable thickness; their characteristics are constant, and 
their continuity is but rarely interrupted between the shores of 
Cook Strait and the northern part of the Ruahine Mountains ; and, 
forming part of the great backbone and main watershed of the 
North Island, they can be followed north-east until, with the 
other strata belonging to the same system, they terminate on the 
1 
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south and east shores of the Bay of Plenty. Intrusive dyke-rocks 
and ancient lava-strearos, with accompanying tufas and calcareous 
rocks occurring as compact limestones or marhle^ have special 
developments in particular localities. Some of these have already 
been examined^ while in other cases their presence is inferred from 
the debris met with in the river- and creek-beds of the particular 
district where such indications appear. 

Igneous and highly-calcareous rocks are known to occur in 
Makara Valley, near Wellington, and have also been met with in 
situ between Mangamahoe and Eketahuna, on the i*oad from 
Masterton to Woodville, where there are limestones that are 
likely to prove of some value as an architectural marble, of which, 
with the associated rocks, a special description will be given 
further on. Massive developments of the same or a similar 
marble are reported occurring further to the westward along the 
upper course of the Mangamahoe River, and towards the main 
source of the Ruamahanga River it is evident that igneous dykes 
indicating conditions favouring the occurrence of metallic mi- 
nerals are frequent, and more abundant than elsewhere in the 
Tararua Mountains. North of Woodville and the Manawatu 
Gorge the rocks and structure of the Ruahine Range are similar 
to those of the Tararua Mountains, as in fact it is but a continua- 
tion of the latter, and the same general description applies to both 
these mountain-ranges. 

The chertose quartzites, jasperoid and diabasic rocks, appear 
along both flanks of the mountain-system ; and towards the south, 
where the mountains are of lesser elevation, they form two dis- 
tinct lines on both sides of Wellington Harbour. To the westward 
the two lines unite in or a little to the north-east of the Horokiwi 
Valley ; and to the east of Wellington Harbour those taking part in 
the formation of the Rimutaka Mountains are united before that 
range blends with the southern part of the Tararua Mountains. 

So far as they have been explored the higher parts of the 
Tararuas do not show the presence of these rocks, but consist 
mainly of hard grey or slightly greenish sandstones and indurated 
shaly slate-rock. The general sectional arrangement for the 
middle and northern part of the district would thus appear to be a 
single syncliue, which towards the source of the Hutt River 
is formed into two parallel or slightly-divergent synclines that 
continue till terminated on the shores of Cook Strait. Though 
such may be fairly held, in conformity with the facts as far as we 
know, to be the general structure of these mountains, there are 
places in which the rocks specially mentioned appear thrown into 
sharper folds, and th^ cherts, red and green rocks, are three times 
repeated between the entrance to Wellington Harbour and Cape 
Terawhiti. 

Among these chertose, jasperoid, and diabasic rocks^ or in their 
close vicinity, have been found all the indications of mineral wealth 
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yet discovered in connection with the older rocks of the Welling- 
ton District. 

Heavy masses of grey chertose rock form a prominent ridge 
on the coast-range between Cape Terawhiti and the west head 
of Ohau Bay, and they are well seen in the Albion and several of 
the adjoining gold-mining leases. 

On the range to the eastward, bounding both on the Terawhiti 
side and on the slope to Makara Valley, the same rocks are met 
with, and bands of jasperoid slates and haematite are found along 
the low grounds and in the hills east of the south part of the 
valley. At Sinclair Head, on the coast-line, there is a consider- 
able and somewhat remarkable development of the red and grey 
cherts with jasperoid and green siliceous slates, underlain by sand- 
stones and mudstones containing fossils which, occurring in the 
same relationship at Terawhiti and at Karori, are supposed to 
indicate that the lower beds belong to the Carboniferous period. 

To the east of and apparently overlying the red rocks in 
Makara Valley are thin-bedded sandstones and dark drossy shales 
containing thin veins of quartz, but far more abundantly a net- 
work of calcite veins, which are finely shown in the Queen of 
Beauty Claim, a mile to the north-east of where the Wellington 
road enters the valley. Within this claim there is at least one 
dyke of a fine-grained crypto-crystalline rock of a minutely 
vesicular character, the cavities in the less weathered portions being 
filled with siliceous infiltrations. 

Cherts and highly calcareous rocks lie more to the north*east, 
and also on the opposite side of this part of the valley. 

Another line of these rocks runs north, commencing between 
Island Bay and Happy Valley, through Baker's Hill to Johnson- 
ville, and in the Horokiwi Valley unites with the Sinclair Head- 
Makara line, and is thence continued along the western slopes of 
the Tararua Mountains some distance inland from the coast-line 
at Paikakariki, the line of outcrop to the west of Makara Valley 
running out to sea near the entrance to Porirua Harbour, and the 
Terawhiti line at Ohau Point. 

Gold, copper, iron, manganese, and some other minerals of 
lesser importance have been found at many places in this part of 
the district, and, although mining for these cannot be said to have 
been successfully prosecuted hitherto, the discovery of richer and 
payable deposits is by no means to be despaired of. 

At Otaihanga, four miles before reaching the railway-crossing 
of the Waikanae River, grey and flesh-coloured cherts are again 
seen forming heavy beds in the lower flanking ranges on the west 
side of the Tararua Mountains, and with these at this place are 
associated gritty quartzose sandstones, which in aitH and unde- 
composed are almost cherts, but which after long exposure become 
less indurated by the removal of part of the cementing medium, 
iron or silica, and in such cases present the appearance of a light- 
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grey or yellowish-brown siliceous freestone. "Whatever may be 
the appearance or quality of this stone at or near the surface, it is 
scarcely necessary to say that, when worked to any considerable 
depths, it is likely to become too hard to dress with the chisel in 
the manner of a freestone, or a rock having a moderate degree of 
hardness. 

More to the northward little is known respecting the character 
of the rocks on this side of the mountain -range until the vicinity 
of the Manawatu Gorge is reached, where the red cherts and 
jasperoid slates are again seen striking north, and are known to 
continue along the west side of the lluahine Range as far as the 
locality of the reported gold-discoveries on the Pohaugina River. 

On the opposite side of the mountain-region, on the east slopes 
of the Rimutaka Range in its southern part, are heavy bands of 
grey pyritous chertose rock, which have at various times been with 
partial success prospected for gold. 

Those followed to the north lie nearer the middle and higher 
part of the range ; and where the railway-line crosses at the 
summit, and for some distance down the eastern slope, brecciated 
diahasic or subserpentinous rocks are exposed in the railway-cut- 
tings, while the cherts and jasperoid rocks lie more to the west on 
the slope of the Hutt Valley, and are fully exposed some distance 
more to the north-north-east near the^saddle of the coach-road to 
Featherston. 

Along the east slopes of the Tararua Mountains the same rocks 
continue, and in the flanks and descending spurs of these opposite 
Carterton and Masterton the grey pyritous cherts have frequently 
been prospected for gold, though as yet no paying mine has been 
discovered. 

Geologically little is known respecting the details of these 
mountains, they being rugged and bush-clad, and no roads pene- 
trating or crossing them from the Wairarapa to the West Coast ; 
but the materials brought down by the several streams draining 
their eastern slopes show clearly the general character of the rocks 
present, which include the chcrty jasperoid and green rocks already 
mentioned. From the Waiohine River a boulder of greenish sand- 
stone veined with cinnabar was obtained, and analysed in the 
Colonial Laboratory (see Eighteenth Lab. Rep. 1882-83, No. 
3398) ; and from the streams farther north samples of chertzose 
quartz have been frequently forwarded for analysis, which, as a 
rule, contained a small percentage of gold. 

The main source of the Ruamahanga carries] into the low 
grounds considerable quantities of igneous rocks, found as boulders 
in the banks and bed of the stream. This indicates that such rocks 
are more abundant towards the source of that river than elsewhere 
in the Tararua Mountains. In the older rocks of the spur range 
leaving the Tararua Mountains at the source of the]Ruamahangaiiu 
a north-easterly direction, and forming the watershed between the 
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waters flowing south and those going north to the Manawatu^ 
crystalline rocks of a basic character, amygdaloidal and tufaceous 
rocks, are found associated with indurated grey or buflf-coloured 
sandstones, red cherts, dark shales, mudstones, and at places with 
bands of limestone, grey, reddish-brown, or of a greenish colour. 
The last-mentioned are formed mainly of small shells, but are 
highly indurated, and traversed by numerous small veins of calc- 
spar. 

An outcrop of these rocks occurs between the coach-road and 
the railway-line, about five miles south-south-west of Eketahuna, 
of which I made a special examination on the 5th and 6th instant. 

The limestone may be 8ft to 10ft. or more in thickness, and 
probably varies considerably. It is overlain by a reddish tufaceous 
rock, and the upper part of the band of limestone examined is of a 
brownish-red colour. The middle part of the limestone is of a purple 
or grey colour veined with white, and downwards it passes into a 
brecciated, highly-calcareous tufa of a purplish-green colour, the 
fragments being embedded in a white matrix. Under this is a 
band of crystalline and amygdaloidal volcanic rock, and under the 
whole the sandstones, shales, and mudstones forming the greater 
part of the range. 

The jasperoid slates and red and grey cherts were not seen in 
sitd at this place, but their presence in the immediate vicinity is 
shown by their appearance in the beds of the small creeks draining 
along the numerous gullies carved into the northern face of this 
range. 

In the bed of the small creek, in the hill-slopes adjoining which 
the marble and other associated rocks occur, are numerous small 
crystals of various-coloured gem-stones mixed with quartz crystals, 
hornblende, and magnetic iron. 

This outcrop occurs not far from the junction of the older 
rocks with the brown sands underlying the papa that appears at 
the surface or underlies the alluvial deposits over nearly the 
whole of the low grounds of the Upper Manawatu basin. The 
limestones polish well, and form marbles of various shades of 
colour, some of which are of great beauty, and if found in masses of 
sufficient size would be well adapted for working into mantelpieces 
and for other architectural and ornamental purposes. The rock 
at the outcrop is somewhat shattered, and the largest pieces seen 
in situ or on the hill-slope do not exceed 2ft. in length, but 
perhaps on being worked into it may improve in this respect; 
and it is well worth being prospected with a view to ascertain if 
such be the case. Apart from this, the stone is excellent for the 
production either of mortar or of agricultural limes, and, as the 
outcrop is within a mile of the line of railway from Mangamahoe 
to Eketahuna, it is favourably situated for transit by rail in either 
direction. 
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A sample of the grey stone analysed in the Colonial Laboratory 
gave the following results (Lab. No. 4690) : — 



Carbonate of lime 

Magnosia 

Alumina . . 

Iron oxides 

Silica 

Water 



90-86 

2-79 

280 

Traces 

3-41 

•14 

10000 



ON THE COPPER ORE AT MAHARAHARA, NEAR 

WOODVILLE. 

Report by Alexander McKay^ F.G.S.^ Assistant Geologist. 

As instructed, from Eketahuna I went by Woodville to Ma- 
harahara Valley, and examined the copper-lode or deposit on 
the slope of the Ruahine Range, in the upper part of the 
valley. The outcrop of ore is situated nine or ten miles to 
the north of Woodville, and the first indications of its existence 
were discovered by Mr. Price, a settler in the upper part of 
the valley, at the point where the stream leaves the moun- 
tains and enters on the lower grounds formed of Tertiary 
strata. The stream or small river here, debouching from its 
more confined channel among the mountains, spreads widely 
when in flood, and deposits large quantities of shingle and boulders 
over the higher part of the alluvial flat. 

Judging of the rocks of the mountain -range from what may 
be seen in the shingle-beds at this point, it is evident that in this 
part there is a full development of the red cherts and jasperoid a 

rocks, and heavy bands of the grey pyritous cherts, and of the ' 

greenish or dark-grey brecciated tufaceous rock. Crystalline ig- 
neous rocks are not absent, but, in the creek-bed at least, are 
comparatively rare. The red rocks are of two classes : one of a 
dark-brown or purple hue, forming a haematite of more or less I 

purity ; the other, of a light-brown or red colour, usually of a dis- 
tinctly chertose character, but sometimes of a more slaty appear- 
ance. Besides the red and grey, there are also boulders of a pale 
leck-grcen chert or quartzite. In other respects the shingle of 
the creek-bed is the same as common to. all the mountain-streams 
taking their rise in these mountains, kernels of a dark-grey or 
blue compact limestone being not infrequent among the shale- 
bands associated with the harder sandstones. 

Traces of copper were first found in the red chertose rocks of 
the shingle-bed at the point already more especially described. 
These consisted of green stains due to the decomposition of little 
spangles and nests of ore in the chertose rocks. Usually a 
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boulder showing evidence of copper at the surface would, when 
broken into, have all its joints more or less coated with green 
carbonate of copper, enclosing small pieces or crystals of metallic 
copper. In some cases also the joints and partings of the more 
slaty jasperoid rocks would be powdered with a close sprinkling 
of minute crystals of metallic copper. The creek-bed here yield- 
ing such prospects, the bed of the stream was followed to the 
junction of the small creek near the source of which the lode or 
stratum has since been found. At this point a mass of copper- 
pyrites was found among the boulders of the main creek, a portion 
of which was sent to Wellington for analysis, and yielded copper 
at the rate of 21*24 per cent. Farther up the stream the indica- 
tions were less abundant ; and the small tributary to the north- 
east, a mere mountain-rill, was followed, until at a height of 
2,200ft. above the sea a thick band of haematite and reddish 
quartzose rock was discovered, in which were strong indications 
of copper ores. 

In following up the creek to examine this, I noticed the 
occurrence of the. slaty brecciated rock that often resembles a 
diabasic tufa, alternating with beds of sandstone so situated and 
exposed that it must be concluded that these underlie the copper- 
bearing rocks. 

Cherty haematites are seen, in the bed in the main stream at 
the point of divergence therefrom, to follow the smaller creek to 
the mine so-called, and in the middle of the ascent to the outcrop 
there is another outcrop of red jasperoid rock and grey much- 
shattered cherts or quartz-rock containing considerable quantities 
of mundic. Arrived at the outcrop, some 700ft. or 800ft. above 
the creek-bed, a strong band of reddish chert is seen striking 
nearly N.-S. along the side of the spur range on the left bank 
of the main creek. This, where it contains most copper, is of a 
quartzose character, but it varies considerably, or at places con- 
tains a band of comparatively pure haematite. 

Scarcely any work has been done to prove the real character of 
the find ; and, where the principal amount of work has been done, 
the lode o^ stratum, whichever it may prove to be, consists mainly 
of haematite, or a quartzose rock so rich in haematite as to assume 
a deep-purple colour. In the mass of this scarcely a trace of 
copper ore was to be met with; but in the upper part of the trench 
or opencast working made to test the value of the find an isolated 
block of more quartzose rock was found, through which ran a vein 
of rich copper ore, a sample of which, handed to me by Mr. Price, 
proved to contain 41*78 per cent, of copper. 

In some parts of the rock at this place thin veins of copper- 
pyrites were observed, but nothing approaching in size the 
boulder of this ore obtained from the bed of the main creek, im- 
mediately under the outcrop at this place. 

Some 3 or 4 chains southward along the range the more 
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quartzose rock crops out^ forming a cliff 6ft. to 8ft. above the hill- 
slope on its under-side. 

This is probably the same as^ and appears to be continuous 
with, the outcrops described above, but the general mass of the 
rock has more qaartz and less iron in its composition. What the 
thickness of the band is in either locality has not been deter- 
mined^ as neither the upper nor the under surface of the lode or 
stratum has been laid bare, and without question the richer ribs 
of copper ore have yet to be discovered. Wherever broken into 
the rock at this second exposure showed strong traces of the ^ 

presence of copper, the joints of the rock being thickly coated 
with green carbonate and little nests of metallic copper, and in 
places moderately rich in ore. No copper-glance or copper- 
pyrites was noticed at this place. 

Above and below this band of ferruginous copper-bearing rock 
are grey sandstones, so much shattered and jointed that their 
detritus covers the hill-slopes as small fragments, for the most 
part not exceeding a few inches in diameter ; and at places these 
are in siitl seen to be interbedded with drossy serpentinous rock. 
The dip of the copper-bearing and adjoining rocks appears to be 
to E.N.E., but no reliable bearings could be taken. 

A dressed sample taken from this second outcrop gave 13 per 
cent, of copper ; and an average-looking sample taken from tlie 
specimens brought to the Colonial Laboratory gave, on analysis, 
3'34 per cent of copper, and two samples of the least-promising 
stone gave 1*46 and '61 per cent, of copper respectively. 

As all the specimens were taken almost at random — there 
being no means of judging in what part of the outcrop the richest 
ore was to be found — it cannot therefore but be said that the 
above results are fairly satisfactory and decidedly encouraging, 
and fully warrant energetic prospecting on the part of those ^ 

interested in developing the resources of this part of the district. 
It must be borne in mind that neither boundary of the deposit 
has been seen, and that heavy sulphides containing at least 20 
per cent, of copper lie along the foot-wall, as is probable (if, 
indeed, the mass found in the creek does not occur in a separate 
lode) ; and it has been shown that rich grey ore (copper-glance) is 
likely to be found towards the hanging-wall, and also in the main 
body of the stone when this has been better prospected. 



APPENDIX. 
Akaltses of Samples beferbed to in Mr. McKay's Befort. 

Lab, No. 4641, — Siliceous Hock (for gold and precise nature). Collected by 
Alexander McKay, ABsiscant Geologist, at Otaihanga. 

This stone appears to be mainly an agglomerated quartz-sand. The cement 
is siliceous and foruginous, and is rather loosely put together, so that the stone 
for building purposes may be classed as a freestone. Total of matter soluble in 
acid, 1*82 per cent. Treated for gold by amalgamation, not a trace of this metal 
discovered itself. 
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This is a good froestone, and woald be valaable building-material if obtain- 
able in large blocks. 

Lab. No. 4550.— Chaloopyritb, or Yellow CoppES-PYRirES (for copper). Col- 
lected by Mr. Price at Maharahara. 

A good copper ore of the class extensively mined in Cornwall even when con- 
taining only from 5 to 8 per cent, of metallic copper. This sample contains 
21*24 per cent, of copper. 

This ore is almost identical with samples previously analysed from Moke 
Creek, Otago. 

Lab, No. 4666. — Siliceous and Cupreous Hjbmatite, from the outcrop at 
Maharahara. Collected by Mr. A. G. Gordon, Inspecting Engineer, Mines 
Department (M 87/1295). 

Iron, per cent, 29-48 ; copper, '78. The copper forms part of the minerals 
chrysooaila (silicate of copper) and malachite (carbonate of copper). 

Neither of these metals exists in the samples submitted in sufficient quantity 
to give the ore any economic value.' 

Lab. No. 4688 (a), (b). — Coppeb Ores from outcrop at Maharahara. Collected 

by Mr. A. McKay, Assistant Geologist. 
(a.) One specimen from boulder. This is an impure chaJcocite (subsulphide 
of copper), and it contains 41*78 per cent of copper. 

(b.) Various specimens of copper ore, of varying richness, in slaty rock and 
hsematite. 

Four assays were made of this, and with results as follow : — 

Copper, per Cent. 
Dressed ore . . . . . . . . . . 13*16 

Average-looking sample . . . . . . . . 8*34 

Inferior .. .. .. .. .. .. 1*46 

Inferior .. .. .. .. .. .. *61 

The principal part of the copper in (b) appears to be as copper and chalcocite. 

In the cupreous haematite gold occurs in minute grains that are easily ren- 
dered visible to the naked eye on crushing and panning oft samples of the ore. 
From its mode of occurrence this gold is, however, very difficult to save by any 
ordinary amalgamating process. 

W. Skey. 



ON MINERAL DEPOSITS, DUSKY SOUND. 
Report by James Park, F.G.S. 

Wellington, 23rd January, 1888. 
I HATE the bonour to report that, in accordance with your memo- 
randum of instructions of the 28th December herewith appended, 
I have examined the mineral deposits discovered by Mr. William 
Docherty at Dusky Sound. 

During my visit to this place my attention was principally 
directed to the south side of the peninsula lying between Dusky 
Sound and Wet Jacket Arm, which extends westward from the 
mainland a distance of ten or twelve miles, and has an average 
breadth of three miles and a half. Throughout its whole length it 
is occupied by a steep mountain-range, which rises in many places 
to a height of 4,000ft. above the sea. The slopes of the moun- 
tains, which in most cases rise abruptly from the water^s edge, 
are covered with a dense forest-vegetation up to an altitude of 
2,500ft.; but above this the trees become stunted and scattered, 
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and at S^OOOft. the top limit of the bush may be said to be reached. 
Above the bush-line, which is remarkably low, even for the West 
Coast, there is a considerable area of excellent grass-lands, well 
adapted for summer pasturage. The peninsula is intersected by a 
number of large streams, the courses of which are necessarily 
limited ; but their fall is proportionately rapid, which adds greatly 
to their eroding power, and has enabled most of them to cut deep 
gorgelike ravines almost right back to their sources. 

General Geological Features. 

The rocks forming the eastern portion of the peninsula, from 
Mount Pender to Docherty^s Creek, consist of granitic gneiss, 
which passes into felsitic schist, and contains beds of mica-schist 
and crystalline limestone. The western portion of the peninsula 
consists of a coarse arenaceous mica-schist, passing into felsitic 
schilst, which forms frequent transitions into or alternates with 
mica-schist, quartzites, hornblende-schists, chlorite-schist, talc- 
schist, and contains several subordinate beds of crystalline lime- 
stone. 

These rocks are frequently garnetiferous, and contain as 
associated minerals amphibole, actinolite, tremolite, chlorite, 
epidote, orthoclase, pyrrhotine, sphene, rutile, copper- pyrites, 
graphite, and many others, a list of which will be given further 
on. They strike N.N.W.-S.S.E. (magnetic), and dip westerly at 
angles varying from 20° to 45°. The stratification of the schists is 
everywhere very distinct, the cleavage-planes in all cases being 
parallel to the original bedding. They are traversed by a large 
number of quartz-veins, which attain their greatest development 
on the top of the range, but there are no true fissure-veins, and 
during the course of my examinations I saw no trace of intrusive 
dykes or bosses. 

Mineral Deposits. 

The first mineral outcrop which I examined is situated about a 
mile from the mouth of Docherty^s Creek on the lower slopes of 
the eastern peak of Mount Hodge, at an altitude of 1,200ft. above 
the sea. The rocks here are arenaceous schists passing into mica- 
schist and felsitic schist, and containing a bed of pyrrhotine about 
2ft. thick, which has the strike and underlie of the countrv. In 
the vicinity of this ore-bed occur thin irregular beds of chlorite- 
schist and quartzite, containing traces of copper-pyrites, horn- 
blende-schist, trcmolite-schist, amphibole-schist, talc-schist, with 
massive asbestos, and a gneissic schist with orthoclase. The ore- 
bed rises with the country to the eastward at an angle of 25°, and 
crops out on the new track to the grass-lands at an altitude of 
2,240ft., and again near the top of the range at 3,150ft. 

The mineral deposits more recently discovered by Mr. 
Docherty are situated on the open country between the sources of 
the two main branches of the stream bearing his name. The out- 
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crops all occur within a fimall area^ at altitudes varying from 
3,150ft. to 3,350ft. They are reached by a newly-formed bush- 
track about two miles and a half long, which was constructed by 
the Government, at a cost of £200. The track leaves Dusky 
Sound at Docherty^s hut^ and proceeds up the right side of the 
creek about a mile, where it crosses to the left bank and at once 
commences the steep ascent to the grass-country, which has been 
made as easy as the circumstances would permit by means of 
short zigzags and steps, protected by handrails. 

As the mineral deposits or beds all strike in the same direction 
as the country, and have the same underlie, they have been 
numbered, for convenience of reference, from 1 to 7, numbering 
from east to west, and, the dip being to W., No. 1 is consequently 
the lowest in the sequence, and No. 7 the highest. 

Mineral Bed No. 1, situated at an altitude of 3,350ft. above 
the sea, is a well-defined bed of laminated quartz in coarse felsitic 
schist, carrying fuchsite or chrome-mica in thin irregular layers 
or folia. A shallow prospecting-pit sunk at the outcrop shows 
this bed to be about 40in. thick, but most of this is pure quartz 
with little or no mica. Fuchsite is a beautiful emerald-green 
variety of muscovite, sometimes containing as much as 4 per cent, 
of oxide of chrome. It has no commercial value^ except as a rare 
mineral for cabinet collections. 

Mineral Bed No. 2, which crops out at about the same altitude 
and two chains farther to the westward, is a quartzite bed in 
felsitic schist, containing a number of flat tabular quartz-crystals 
(which are probably pseudomorphs of barite), and a thin layer of 
hornblende containing nests of iron-pyrites. 

The next Mineral Bedy No. 3, crops out some 20 chains farther 
to the westward at a height of 3,150fk. It is a band of quartzite 
about 3ft. thick, interbedded in a black biotite schist, and contain- 
ing the following minerals, which occur in more or less irregular 
bands or layers : Orthoclase in quartz, lepidolite, hornblende, 
quartz with traces of copper-pyrites, and a distinct band of pyrrho- 
tine about 4in. thick. This is probably the continuation of the 
pyrrhotine ore-bed already described as cropping out on the dip at 
1,200ft. and 2,240ft. above the sea. 

Mineral Bed No. 4, situated a few chains to the westward of 
the preceding, is a coarse micaceous quartzite bed about 2ft. thick, 
interbedded with layers of quartz and chlorite, with which are 
associated sphene, rutile, copper-pyrites, and iron-pyrites. The 
enclosing rock is a coarse felsitic schist. 

Mineral Bed No. 5, some 40ft. higher in the section, is a thin 
bed of micaceous quartzite about <nn. thick, containing numerous 
fine crystals of epidote, and disseminated grains of copper-pyrites, 
pyrrhotine, and red garnets. Close to the preceding, but a few 
feet higher in the series, occurs another thin bed of quartzite. 

Mineral Bed No. 6, also containing epidote, copper-pyrites, 
pyrrhotine, and garnets; and veins of massive garnet rock. 
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Mineral Bed No. 7, the highest of the group^ crops out near a 
small lagoon or depression on the top of the range^ about 10 
chains from No. 6. It is a bed of laminated quartz containing 
small garnets and magnetite disseminated throughout the matrix 
or laid in thin layers. 

Quartz-veins. 

On the top of the range the schists are traversed by a number 
of quartz-veins, one of which, flanking Mineral Beds Nos. 1 and 2, 
strikes N.W.-S.E., and can be traced by the eye for a considerable 
distance along the grass-country in the direction of Mount Pender. < 

It is about 4ft. wide at the outcrop, but rapidly thins as it descends^ 
as can be seen in a deep ravine where it divides in two, being here 
not much over 2ft. in total thickness. 

To the westward of Mineral Bed No. 7 the felsitic schists are 
interlaminated with or intersected by numerous quartz-veins, some 
of wliich arc of great dimensions ; but none of them appears to 
have a linear extension of more than a few chains. Thev are not 
mineralised in the least, the quartz being a hard white variety, 
which may be taken as an evidence of the purity (sterility) of the 
siliceous waters circulating in the veins. 

The principal object of my visit to Dusky Sound was to 
examine the mineral deposits Nos. 1 to 7, so as to determine the 
advisability of further developing them by means of an adit to 
intersect them at a lower level. I regret that, after a careful 
consideration of the evidence, I am unable to recommend any 
expenditure in this direction, as the facts disclosed at the out- 
crops do not justify any reasonable hope of ultimate success. As 
I have already stated, the schists strike at right angles to the 
geographical axis of the peninsula, and, as the successive beds rise 
from Dusky Sound on to the open grass-tops, and descend to Wet 
Jacket Arm, they offer exceptional advantages for surface pro- || 

spectiug, the harder mineral quartzite bands forming low rocky 
escarpments, a careful examination of which could not fail to 
discover ore-deposits, even of small extent, if they existed at all in 
the country. 

This region has frequently been compared with the rich metal- 
liferous districts of Scandinavia. That the geological conditions 
are almost identical — that is, as regards the character and succession 
of the schists and accessory minerals — is no doubt quite true ; it is 
also well known that true fissure-veins are seldom met with among 
the ore-deposits of Scandinavia, the majority of the deposits there 
forming irregular segregations and bcdlike masses commonly 
known as fall-bands. But the analogy ends here, as these ore- 
beds, particularly those of iron and copper, and, after these, silver 
and cobalt, arc celebrated for their massive dimensions and great 
linear extension, and at the present time only their richer parts 
are being worked. 

The f ollowing'is a tabulated list of the minerals that have been 
found at Dusky Sound: — 
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Of the seven mineral beds enumerated on pages 11 and 12, 
the only one deserving the name of ore-bed is No. 8, which con- 
tains a band of pyrrhotine ranging from 4in. to 2ft. in breadth ; 
but this ore^ except it be the nickeliferous variety, has no com- 
mercial value. 

Before lejiving Dusky Sound I accompanied Mr. Docherty to 
the old malrble-quarry situated on the south side of the sound, 
between Fanning's Cove and the upper end of Cooper's Island. 
At this place the gneiss, which passes into a hard, felsitic schist, is 
interbedded with a band of crystalline limestone about 40ft. thick. 
It is the variety known as ribbon-striped marble, consisting of 
alternating bands of blue and white limestone. So far as I could 
judge from an examination of the outcrop this deposit appears 
quite free from joints and flaws. It possesses the advantage of 
being close to deep water, in a safe harbour, which is accessible'at 
all times ; and if large blocks could be placed in the market at a 
reasonable price they would no doubt find a ready sale for orna- 
mental purposes, for which this marble is specially adapted. It 
would also form a first-class mortar-lime. 

On all my excursions at Dusky Sound I was accompanied by 
Mr. William Docherty, the original prospector of this region, who 
afforded me much valuable information regarding the mineral 
resources of the district, and whose local knowledge was of great 
service in enabling me to visit the localities of greatest geological 
interest. Mr. Docherty has an enthusiastic belief in the mineral 
wealth of Dusky Sound; and, although his explorations have not, 
up to the present, been crowned with success, it is to be hoped his 
perseverance and energy will yet be amply rewarded. 



Instructions by Da. Hector. 

Wellington, 28th December, 1887. 

It has been arranged for you to join the " Stella'' at the Bluff 
on the 2nd proximo, so that you may accompany Mr. Docherty to 
Dusky Sound, with the view of examining and reporting on the 
nature and extent of various mineral lodes which are stated to 
occur in the high land between Dusky Sound and Wet Jacket Arm. 

You have been furnished with maps of the district, and all pre- 
vious reports and papers bearing on the subject. Your chief 
object will be to verify the discoveries reported by Mr. Docherty, 
and particularly to make as extensive a collection as possible of all 
the rocks and minerals of the district, for future examination. 
You will probably have about five days on the mineral ground 
while awaiting the return of the " Stella," but the Union Steam- 
ship Company's excursion steamer will be asked to call at 
Docherty's hut as she passes on the 13th or 14th, in case you 
should not have been able to get away by that time. 

James Hector. 
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ON THE COAL OUTCROPS IN THE WAIROA VALLEY 
AND HUNUA RANGE, NEAR DRURY, AUCKLAND. 

Report by Alexander McKay^ F.G.S., Assistant Geologist. 

Wellington, 9th May, 1888. 
On the 14th April last I went to Dniry for the purpose of ex- 
amining some outcrops of coal on the late Mr. Chamberlin's 
property ; but, not finding Mr. Chamberlin, and not knowing the 
locality which it was intended 1 should examine, 1 employed the 
day in crossing the Hunua Range, and examining various out- 
crops of coal and prospecting-works for coal on Mr. Wright's pro- 
perty, on the east slope of the range within the Wairoa Valley. 

From Drury I crossed the Hunua Range by the road between 
Slippery and Papakura Creeks, and noted that on the west side of 
the range the coal-measures dip N.E. into the range, as described 
by previous observers ; but, following the road, except at the foot 
of the western slope of the range I nowhere observed the presence of 
the unconformably-underlying Old Secondary or Palaeozoic rocks, 
which are usually described as forming the central part and deeper- 
seated rocks of the Hunua Range. At the western foot of the 
range, where the road to South Wairoa crosses the creek, a coal- 
seam dipping N.E. shows in the right bank of the stream. This 
was opened out, and mined to some extent, but on being followed 
into the hill the seam, some 4ft. or 5ft. thick at the outcrop, split 
up into a number of small seams, and on this account became 
unworkable. 

After crossing the range the country is formed of lesser hills 
and downs to the Wairoa River. On these lower grounds the 
coal-rocks occupy a wedge-shaped area, the greatest breadth of 
which is to the north, in which direction they reach the left bank 
of the Wairoa before this again enters the higher ranges formed 
of the old rocks, and from the foot of the range to the river at this 
point the coal-formation has a breadth of about a mile and a half. 
The eastern boundary of the coal-formation trends more to the 
westward than the direction of the crest of the Hunua Range, and 
thus the breadth of the coal-rocks in the lower grounds is con- 
tinually narrowed as they are followed to the south-west. 

The outcrops of coal examined arc directly east of and about 
four miles from Drury Railway-station, and have a mean distance 
of about a mile from the eastern foot of the Hunua Range. At 
the first outcrop examined the coal dips at about 1ft. in 10ft. to 
the W.N.W., and, having a thickness of 3ft., is under- and overlain 
by yellowish-brown shaly clay ; that which overlies the coal con- 
taining abundant impressions of fossil leaves, mostly dicotyledons. 

At a distance of some 5 chains along the strike of the seam 
a shaft has been sunk, cutting through the coal 6ft. thick at a 
depth of 27ft., and this shows a considerable increase in the thick- 
ness of the coal. Two bore-holes, 5 chains more to the north- 
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west, have been put down : that most to the rise has cut the coal, 
the scam hei*e being 8ft. thick. The bore to the dip has not yet 
reached the coal. . To the north-east of this, at a distance of a few 
chains, there is an outcrop of old rock, in which a shaft 60Et. deep 
has been sunk under the mistaken idea that the decomposed beds 
near the surface belonged to the coal-measures. 

About a quarter of a. mile to the north-east of the outcrop, 
farthest to the south-west, the coal again shQws in the bed of a 
creek, on the east bank of which a pit has been sunk, showing coal 
to a thickness of 7ft. The dip here is N.N.W. 

Three-quarters of a mile more to the north-east the third 
natural exposure of coal is seen in the bed of a small stream flow- 
ing into the Wairoa. Here the thickness of the seam is 5ft., and 
the dip X.W.^ at little more than 1 in 10. This is the farthest to 
the north-east that the coal had been traced at the time of my 
visit, but there can be little difficulty in tracing the line of out- 
crop to the point where it touches the western bank of the Wairoa 
River, a further distance of somewhat more than a mile. 

The samples I collected, No. 4875 (1)* and (2), which have been 
analysed in the Colonial Laboratory, gave results as follow : — 

Fixed carbon 
Hydro-carbon 
Water .. 

Aah 

*^OiM, a. .. .. a. t 

10000 10000 

Evaporative power: No. (1), 6'5Glb. ; No. (2), 4-501b. 

Mr. Skey describes the coals as '' fairly compact coals, homo- 
geneous, non-caking. No. (1) is a moderately-good brown coal, 
but is rather earthy.'' 

Samples of No. 4875 (1) taken from the seam some months 
previous to my visit and since abstraction exposed to the action 
of the atmosphere, have resisted the action of the weather very 
well, and still lie at the opening in the condition of fairly round 
coal. 

Contrasted with the coah of the Lower Waikato Basin and 
Miranda, this Hunua coal compares as shown in the following 
table : — 



No. (1).* 


No. (2) 


42-81 


34-08 


28-u4 


28-30 


18-33 


20-12 


1022 


lG-84 



Laboratory 
No. 



Locality, 



4675 (1) 
4875 (2) 
4827 (41) 
4827 (44) 
2349 (1) 
2349 (2) 
4528 
1906 



East slope, Hunua Bacge 



• . 



• . 



• . 



Miranda 
Waikato 
Waikato Coamdd 

Bombay Settlement 
Waikato 



*'ixod 
Cai'bon. 



42-81 
84-G8 
36-38 
50-57 
37-25 
3C-79 
38-02 
50-01 



I 



Hydro- 
car bou. 


Water. 
18-33 


Atth. 


28-64 


10-22 


28-36 


2012 


16-84 


46-14 


1360 


418 


33-86 


1214 


3-43 


29-70 


10-95 


22-10 


24-18 


11-03 


28-00 


23-57 


20-20 


18-21 


27-97 


19-82 


2-20 



Evap. 
Power. 



6.56 
4-50 
4-70 
6-57 
4-80 
4-60 
4-90 
6-50 



<2 * From thg outcrop farthest to the Bouth-webt. 
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The outcrops of coal in the Wairoa Valley here described are 
about 300ft. above the sea-level, and the height of the range at its 
lowest point near the road-line is between 600ft. and 700ft. 
Along the line of the proposed tram or light railway to the 
Government line between Drury and Papakura there would thus 
be an ascent of some 300ft. to 400ft., the actual grade of which 
part of the line has not been determined. The descent on the 
west side of the range can be effected at a moderate grade. 

So far as my observations warrant me in expressing an 
opinion, these lead me to the belief that there is a considerable 
area of workable coal to the dip of the outcrops examined, and, if 
transit over the range can be effected at a moderate cost, the indi- 
cations warrant the opening and working of mines for the supply 
of the Auckland market. It will also be seen from the above 
table that among the coals of the Lower Waikato and Drury 
Coalfields this coal takes the second place, being only excelled by 
that from the Waikato Company^s mine at Taupiri. 



ON CERTAIN CALCAREOUS ROOKS OCCURRING NEAR 
EKETAHUNA, COUNTY OP WAIRARAPA NORTH. 

Report by Alexander McKay, P.G.S., Assistant-Geologist. 

Wellington, 22ud May, 1888. 

Introduction. 

On the 8th of November last Mr. Bacon, of Eketahuna, forwarded 
a sample of calcareous rock for analysis at the Colonial Labora- 
tory. This proved of little value as a limestone ; but an examina- 
tion of its physical condition, and some obscure fossils which the 
specimen contained, indicated the presence of other than Tertiary 
limestones in the distiict whence it was obtained. A few days 
after receipt of the specimen I was sent to examine the nature of 
the rock in mass, and the conditions imder which it occurred. 
The examination then made, and the subsequent work more to the 
south-west along the eastern flanks of the Tararua Mountains, led 
me to the conclusion that compact limestones of varying texture, 
purity, and colour, in many cases as a stone capable of taking a 
high polish and of considerable beauty, are to be found at several 
places along the eastern slopes of the I'ararua Mountains ; and on 
the occurrence of such rocks in the locality mentioned I have the 
honour to submit the following report. 

Report. 

The localitv examined is situated a little to the left of the road 
from Masterton to Woodville, at a point four or five miles south- 
west of Eketahuna. 

On the north side of the water-parting between the Ruama- 
hanga and Manawatu basinS; a ridge of Old Secondary or Palaeozoic 
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rocks strikes east in the direction of Alfredton, and this is flanked 
both to the north and south by Tertiary rocks (sands and clays 
capped by limestone) of Miocene date. The older rocks are well 
exposed in various cuttings along the road ; and for the most part 
consist of hard, gritty, grey sandstones and black indurated slaty 
shales. Their exposure is scarcely more thau two miles in width, 
but in travelling the road it appears' to be much greater, ou ac- 
count of the many windings of the road at this place. 

At the point where the marble occurs the normal rocks of the 
formation show in the road-cuttings, and the limestone is found 
by following for a few chains a small stream coming from the 
east. On the left bank of this the limestone appears ou the side 
of the ridge 40ft. to 60ft. above the level of the creek-bed. ^It 
forms a bed from 6ft. to 10ft. thick, and appears to rest in a 
nearly horizontal position. 

The associated rocks are of an igneous character, and consist 
of diabasic tuffs and conglomerates of fine grain, often externally 
of a ferruginous colour. Of these there is no great thickness, and 
to the north this class of rock seems to be suddenly terminated by 
a fault. 

Of the limestone itself, it presents a shattered appearance 
where exposed in situ, but blocks exceeding 2ft. in length are 
found lying in the creek-bed, and it is just possible that if worked 
into even larger blocks would occur; but, in preference to making 
the attempt to work it at this point, I would recommend prospect- 
ing for its occurrence in another locality where it might prove 
thicker and less shattered than it appears to be at this. Samples 
of different grain and colour were selected and polished as marbles, 
one variety being grey, veined with white ; another, green, veined 
with white ; and a third, of a purple colour, veined or not veined. 

The quality and beauty of the stone should place it in its kind 
as a first-class architectural marble, and the only drawback to its 
being worked is that in the previously-known locality blocks of 
sufficient size for mantelpieces, &c., would be found only at in- 
tervals. 

The outcrop is within a mile or a little more than a mile of the 
Mastcrton-Woodville Railway-line, and, if available for no other 
use, the following analysis will show that it may be converted to an 
excellent lime, for which alone the deposit is likely to be worked 
in the future : — 



Carbonate of lime 

Carbonate of magnesia 

Alumina . . 

Iron oxides 

Silica 

Water 



90-8G 

2-79 

2-80 

Traces 

3-41 

•14 



10000 
Bemaiucs. — An excellent building-stone, and ^cU suited for burning into 
lime.— W. Skey. 
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There is a large development of the associated diabasic tuffs 
along the ^rhole eastern flauks of tho Tararua Mountains, and 
there are limestones of the same character associated vfith these 
both in the Waiohine and Tauherenikau valleys ; but at the 
present time these are inaccessible, and where seen in sitd the 
deposits are not thicker than at the localitv above described. 



ON THE PROBABLE DISCOVERY OF OIL AND COAL 
IN WAIRARAPA NORTH COUNTY. 

Report by James Park, F.G.S. 

Wellington, 21st June, 1888. 
I HAVE the honour to inform you that, in accordance with your 
instruction, I have examined the East Coast district of Wairarapa 
North County, with a view of obtaining evidence relating to the 
probable discovery of oil and coal; and have to report as fol- 
lows : — 

Physical Features and Geological Structure. 

The district forming the subject of this report extends from 
the Kaiwhata River northwai*d to the Akitio River, and has an 
average breadth of 15 miles. It is occupied almost throughout 
its whole area by steep broken ranges, which are often rocky and 
bush-covered, and have a mean elevation of about 800ft, from the 
sea. The higher ranges, which occupy the greater portion of the 
district, are composed of greensands, indurated clays, slaty shales, 
and sandstones of Lower Cretaceous or Jurassic age ; while the 
lower and more accessible parts are formed of marine sandstones 
and clays belonging to the Miocene period. The Tertiary rocks 
are principally developed in the upper Whareama basin. A 
large alluvial flat, embracing 5,000 or 6,000 acres, occurs in the 
lower valley of the Whareama, and a considerable extent of 
plateau-land exists between the upper sources of this river and its 
large tributary the Tinui. 

Oil-bearing Strata. 
The formation to which the oil-bearing strata belong extends 
uninterruptedly from the Pahaoa River to Hawkers Bay, occupying 
a belt of country varying from three to eight miles wide. It 
consists of — 

a. Glauconitic sandstones intorbcddcd with thin layors of grey limestone. 

b. Slaty shales and sandstone. 

c. Indurated marly clays, generally much shattered. 

d. Sandstones of many shades of green and purple. 

e. Brccciated siliceous clays. 

Considering their great thickness, these rocks are singularly 
destitute of fossil remains, the only distinct form I was able to 
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find being a large Inoceramus, wbicb, hoirever, affords conclusive 
evidence of tbeir Secondary age, and supplies a satisfactory means 
of correlatiug tbem with the oil-beariug strata at Poverty Bay. 

The indurated marly clays, which are generally of a dark-blue 
or grey colour, are divided into several distinct horizons by sub- 
ordinate beds of hard slaty shalas and sandstones, tbemselves often 
interstratified with layers of compact conglomerates, and having 
Much a palieozoic aspect that they might be readily mistaken for 
I'ocks of the Uimutaka series. 

Wlierever they occur, and in all their different horizons, these 
marly clays are characterized by the presence of gas-springs, the 
best-known of which are those at Blairlogie, Langdale, Ika, and 
Aohanga. 

The gas-spring at Blairlogie is situated near the top of the 
ridge above the metal-quarry about two miles from the Blairlogie 
road-junction, at an altitude of 750ft. above the sea. At the time 
of my visit on the 2nd June the gas was bubbling with consider- 
able force throngb the surface-water that had accnmulatcd in the 
small excavation from which the gas escapes. The gas is car- 
buretted hydrogen, and when ignited burns fiercely, forming a 
flame 12in. or 15iu. high, which, notwithstanding the presence of 
the water, can only be extinguished with great difKculty. As an 
approximate estimate it is, I think, probable tliat the flow of gas 
could easily be carried by an inch pipe without much pressure. 

The rdcks here have a westerly dip at high angles, and on the 
steep easterly slope the country is so much obscured by slips that 
nothing can be seen of the strata immediately connected with the 
spring. At the quarry, however, some 400 yards to the north- 
ward, and 100ft. lower down the hill, the following section is 
exposed : — 




A. Qab Rpring, B. Qnfirry. C. Mnngapokio. 1. Alluvinl flatn. S. Blue cinvn. 
3. Brown Biuulston?!!. 4. Marly clnys. 5. Greenish snntlstones. G. Sili- 
ceous slialea. T. Slaty sliales luid uinilstoues. S. Bluo mai'ly clnys. 

The greenish sandstones at the quarry are interbedded with a 
tbin bed of black siliceous shale, which contains a small per- 
centage of carbonaceous matter. 

The gas-spring at Langdnlc is situated at an altitude of /OOft. 
above the sea, in the bottom of a blind gully on the right bank of 
Taipo Creek, about half a mile from the foot of Elder's Taipo and 
two miles from the home station. 

The gas bubbles feebly through a black slimy mud in the bed 
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of the watercourse. It smells strongly of sulphuretted hydrogen, 
and is slightly inflammable — that is, it flashes for a second when 
a lighted match is held to the surface of the water as the bubbles 
burst. •The water has a distinctly saline taste. Its temperature 
is about 50° Fahr. 

The rocks here are — * 

a. Brown slaty Randstones. 

b. Red drossy shales. 

c. Blue marly clays, weathering brown. 

The dip is still to W. at high angles. The red drossy shales 
are highly ferruginous, and, being closely associated with the 
springs here, it is very probable that the mineral waters and 
natural gases are the result of the decomposition of iron sulphides 
at a great depth below the surfacfe. 

An analysis of this water has been made at the Colonial 
Laboratory, showing that it belongs to the sulphurous or hepatic 
class of mineral waters, the most celebrated of which are — in 
England, those at Harrogate; in Scotland, Mofi^at and Rothsay ; 
on the Continent of Europe, Aix-la-Chapelle, Aix, near Geneva, 
Baden, and Bareges. 

The general operation of these waters is said to be stimulant. 
They are adapted for chronic complaints, and are beneficial in 
rheumatism and gout. 

Analysis, 

OrainR. 
Solid matter, per gallon (principally chloride of sodium) . . 316'3G 
Iodine . . . . . . . . . . . . *81 

Sulphuretted hydrogen . . . . . . . . 1*76 

The gas-spring at Ika is situated on the south branch of 
Boundary Creek, about three miles distant from the home 
station. The gas escapes from a cup-shaped depression in the 
centre of a round mound of sand and mud that has been gradually 
built up by the action of the water which fills the cup. The gas 
is ejected at short irregular intervals, with a feeble spasmodic 
effort, displacing a small quantity of water which slowly overflows 
the rim of the cup. 

The gas is carburettcd hydrogen, which flashes momentarily 
when a light is held over the bursting bubbles. The rocks are 
the same here as at Blairlogie, but the dip is now to E., the 
beds forming an anticline in which the Wharcama has cut 
its course. The following sketch represents a cross-section of this 
gas-spring : — 

B 

^\ J''>^ 
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M 
A. South branch of Boundary Creek. B. Natural-gas spring. 
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The gas-springs at Aohanga are similar in character to the one 
at Ika. The best-known is situated on the slopes of Spring Hill, 
two miles from the mouth of the river. The gas is carburetted 
hydrogen, and escapes from the top of a low mound built up on a 
small flat on the side of the hill. It burns readily, and is reported 
to be the strongest natural gas-spring in this part of the district. 

A number of smaller gas-springs are said to exist on the 
Aohanga and Akitio estates, and I was informed by a settler at 
the former place that, during the formation of the long side- 
cuttings on the road from the beach to the Aohanga homestead, 
the escape of gas from the grey shaly clays, when freshly broken 
into, was so strong as to be a serious hindrance to the progress 
of the work until the imprisoned gas had escaped. 

Prospects of Oil. 

It will be seen from my observations in the preceding pages 
that the rocks throughout the whole district are too much shat- 
tered to afford the necessary pressure to condense the gases ; 
besides, there is an entire absence of shales containing such a 
proportion of hydro-carbons as to be capable of yielding mineral 
oil by slow distillation. I am therefore of the opinion that there 
is nothing to justify the assumption that petroleum will be found 
in payable quantities in the East Coast district of Wellington. 

Prospects of Coal. 

All the workable coals of New Zealand, according to the 
present classification of the Geological Survey, belong to a group 
of beds included in the Cretaceo-tertiary formation, which consists 
in many places of two distinct groups of beds, differing widely in 
their mineral characters, in the general sequence of their strata, 
and in their fossil remains; the one being characterized by a fauna 
and flora with a distinctly Tertiary facies, tlio other by forms of 
an equally-pronounced Secondary type. The relation existing 
between these two groups has not been very satisfactorily de- 
termined, but they are at present supposed by the Survey to be 
in a manner horizontal equivalents — that is, the result of con- 
temporaneous deposition, the Tertiary strata being taken to 
represent the shallow-water, and the Secondary strata the deep- 
water, conditions of the same period. 

How far this theory will meet the stratigraphical and palaeon- 
tological diflBculties of the case, considering that both of these 
groups of beds are found to exist in the same areas, I do not 
propose to discuss in this report ; it is of great importance, how- 
ever, to note that all the workable coals of this country occur at 
the base of the Tertiary group. 

In the South or Middle Island the coal-formation consists of 
the following members, in descending order : — 
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a. Calcareous sandstone (Oamaru stone), passing into a hard, flaggy lime- 

stone at many places. 

b. Blue marly clays, with marine shells. 

c. Marly grecnsands, with marine shells. 

d. Quartz-grits or cements, often passing into coarse breccias. 

e. Fireclays and coal. 

The general succession and character of the beds are much the 
same in the North Island as the above^ the only important dif- 
ference being that the coal is associated with the marly greensands 
instead of the quartz-grits^ which are absent. 

When describing the geological structure of this district, I 
stated that only two formations were represented — namely, one of 
Miocene age, which overlies rocks of the Secondary epoch. The 
coal-rocks, if they were present, would intervene between these 
two formations, but they are unfortunately absent; and under 
these circumstances it is impossible to hold out any prospects 
of finding workable coal in this district. 

Hydraulic Cement. 

At Ika homestead, I found in a heap of road-metal a block of 
light-grey limestone, closely resembling the hydraulic limestones 
of the North Auckland district. The following analysis of this 
stone has been made at the Colonial Laboratory, showing that it 
contains all the necessary constituents to form a hydraulic 
cement : — 



Carbonate of lime 




. . 7G-41 


Carbonate of magnesia 




. . 2-84 


Alumina and iron soluble in acid 




•Gl 


Alumina as part of clay 




. . 419 


Silica as part of clay and sand 




. . 14-21 


Water 




. . 1-74 



10000 

Rkmauks (Laboratory No. 4946).— The amount of substances insoluble in 
acid (HOI) is 184 per cent, clay and sand. The quantity of alumina is rather 
snmll for a good h3'drauUo limestone, but it would be worth while trying samples 
of the stone for cement. — W. Skfa'. 

This limestone is associated with the younger members of the 
Upper Secondary rocks. It is described by the Rev. J, C. Andrew 
as occurring in considerable quantities on his estate; and the same 
stone is known at many places on the coast as far south as the 
White Rock Station. 

At Mahurangi, the centre of the hydraulic - cement manu- 
facture in Auckland, the quality of the stone varies considerably 
even in a distance of a few chains; it is therefore important that 
tests should be made of this limestone from different places, as, 
with a plentiful supply of fuel, and the facilities for shipment 
offered by the Whareama River, the manufacture of hydraulic 
cement should prove a profitable industry in this district. 
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ON THE GEOLOGY OP WAIPARA AND WEKA PASS 

DISTRICTS. 

Report by James Park, F.G.S. 



Instructions by Sir James Hector. 

Wellington, 7th November, 1887. 
I wish you to examine the Weka Pass and Waipara sections, 
to enableyou to compare the typical relations of the beds with 
the similar horizons you have lately surveyed in the North. 

IVc. or V. 3iIount Brown beds, Waipara ; or Mount Donald beds, Weka Pass, 

These are supposed to be the same. 
Via. Grey-marla. 
VI6. Weka Pass stone. 
VI^. AmUri limestone. 
VX^. Greensands and saurian beds. 

The best order for work will be to take rail to Waikari, then 
work back the section along the railway-line over the saddle and 
down Pass Creek to the Weka Pass Inn. Then study the section 
up Weka Creek westward to the saurian beds and coal. Examine 
the Mount Donald beds ; and next proceed to Waipara, and 
examine the section from Mount Brown across the Ham Paddock 
to the saurian beds and coal on the flanks of the Doctor's Range. 

Maps, &c., are supplied herewith relating to former work in 
these districts. James Hector. 



Narrative. 

'Wellington, 5th July, 1888. 
I HAVE the honour to report that I left Wellington on the 7th Novem- 
ber, and reached Christchurch the next day. The same day I pro- 
ceeded to Waikari, and at once set to work to run the boundaries and 
contours of the different members of the Cretaceo-tertiary forma- 
tion. On the 9th and 10th I followed the outcrop of the Weka Pass 
stone from the Lower Waikari Township to the head of Weka 
Creek, and thence back to the railway-line. Again picking up 
the line of scarp at Waikari, I followed it to where it crosses the 
railway-line, and thence proceeded eastward to where the younger 
rocks flank on to the slate ridge. I next examined the Mount 
Donald sections, and then returned to Weka Creek. On the 1 1th I 
followed the outcrop of the Weka Pass stone and Mount Donald 
beds across the Deans to the Waipara, where I remained till the 
16th examining the flne sections exposed at Mount Brown, Ram 
Paddock, Doctor's Range, and the Waipara Gorge. 

Physical Features and General Geological Structure. 

The western portion of this district is occupied by rocky 
ranges from 2,000ft. to 3,000ft. high, on the northern side of the 
Waipara being known as the Doctor's Range, and on the western 
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side as the Mount Grey Hills. The rocks forming these consist 
principally of slaty shales^ siliceous sandstones^ and greywackes. 
A ridge of the same rocks bounds the north-east side of the 
district^ extending from Waikari in the direction of the Hurunui. 
These ranges form a great semicircular basin^ on the floor of 
which rests a great thickness of younger strata, ranging from the 
Cretaceo-tertiary to the Miocene period, and consisting of loose 
quartz-sands, greensands, clays, and conglomerates. These are 
interbedded at intervals with subordinate beds of limestone or 
indurated shelly strata that resist denudation and form high ridges 
with steep escarpment faces. The whole of this series of younger 
strata is quite uniform and undisturbed, dipping to S. or S.E. — 
that is, away from the older rocks — at low angles. 

Previous Geological Examinations. 

In his synoptical view of the geological formations and strata 
of New Zealand the late Dr. von Hochstetter tabulates the Wai- 
para saurian beds as Jurassic ; but he had no personal acquaint- 
ance with the associated beds, or even with the district itself, his 
determination being based on the presence of Plesiosaurus aus- 
trails (Owen), the first specimens of which were discovered by Mr. 
J. H. C. Hood, F.G.S., of Sydney, about the year 1860. 

The first systematic geological examination of this district was 
made by Sir James Hector in 1867, who considered the saurian 
beds and all the beds conformably underlying the Weka Pass stone 
as belonging to the Wealden group (Geol. Rep. 1868-69, pp. xi., 
xii.), and the overlying beds, including the Weka Pass stone, 
as Miocene and Pliocene Tertiary, as follows : — 

Pliocene — 

1. Blue clays with beds of sand and gravel. 

Miocene — 

2. Beddish limestone composed of comminuted shells. 

Cretaceous — 

3. White and yellowish calcareous sandstone. 

4. Blue and grey marly sandstone, passing into chalk. 

Grcensand — 

5. Ferruginous clays and sands, containing saurian concretions. 

Wealden — 

6. White and brown sandstones and sharp incoherent quartz-sand. 

In 1869 the late Sir Julius von Haast, who had frequent 
opportunities of examining this district during the progress of 
the geological survey of the Canterbury Province, read a paper 
before the Canterbury Institute " On the Geology of the Waipara 
District, Canterbury '' (Geol. Rep., 1870-71, pp. 5-19). He 
considered the saurian beds of Eocene Tertiary age, the Secondary 
element in his opinion being overweighed by the occurrence of 
dicotyledonous leaves at the base of the series. As the result of 
observations he adopted the following classification :— > 

Pliocene — 

1. Sands, clays, and conglomerates. 
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Miocene — 

2. Calcareous sands. 
8. CuculleBa beds. 

Eocene — 

4. Weka Pass stone. 

5. Greensands. 

6. Saurian beds. 

7. Brown- coal formation (Ostrea beds). 

In the beginning of 1873 Professor Hutton visited the Waipara 
and Weka Pass districts^ and, in his classification of the strata of 
the north-east district of the South Island (Geol. Rep. 1873-74, 
p. 30), tabulates the younger rocks of these localities as follows : — 

Upper Miocene — 

Pareora formation. 
Awatere group. 
Kanieri group. 
Lower Miocene — 

Ahuriri formation. 
Upper Eocene — 

Oamei-u formation. 
Trelissick group. 
Ototara group. 
Upper Cretaceous — 
Waipara formation. 
Amuri limestone. 
Ngarara group. 

During the same year Dr. Hector again visited the district, 
and at the same time examined the sections of these beds at 
Amuri Bluff and Kaikoura Peninsula. In his Progress Report 
for the Geological Reports (p. x.) of that year he confirms the 
view of the conformity between the Weka Pass stone and the 
Grey-marls which he had previously advocated, and expresses an 
opinion that from stratigraphical evidence the Tertiary strata will 
merge into two formations of Upper Eocene and Miocene age. 
He still considers the Waipara series, now including all the beds 
conformably below the Mount Brown beds, as Cretaceous. 

In a paper read before the Geological Society of London in 
1885, Professor Ilutton proposes the following classification (Quart. 
Jour. Geol. Soc. of London, Vol. XLL, p. 275) : — 

Pareora system — Greta beds. Miocene. 

Oaraaru system — Mount Brown series. Oligocene. 

Waipara system — Amuri series. Upper Cretaceous. 

The same author now considers the Mount Brown beds the 
base of his Pareora system (Trans. N.Z. Inst., Vol. XX., p. 261), 
with which they are no doubt stratigraphically connected. 

The Director and officers of the Geological Survey have re- 
peatedly examined the Waipara and Weka Pass districts during 
the past ten years, without, however, aflecting the present classi- 
fication, which was adopted in 1878 (Geol. Rep. 1878-79, p. 2), 

Present Classification, 
IV. Lower Miocene — 
a. Pareora beds. 
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V. Upper Eocene — 

a. Mount Brown beds. 

VI. Crefcaceo- tertiary — 
a. Grey-marls. 
6. Ototara stone. 

c. Amuri limestone. 

d. Greensands. 

' e. Saurian sands. 
/. Quartz-sands with coal and shales. 

With the exception of the fault "which crosses the Waipara at 
the lower end of the gorge, and passes through Ram Paddock 
to the source of Bobby's Creek, the strata at the Waipara, where 
the complete sequence is exposed, are quite undisturbed, following 
each other uniformly throughout all parts of the district. They 
are arranged in a series of ascending escarpment sections, which 
afford exceptional advantages for the study of each particular bed, 
the outcrops of which are not restricted to particular localities or 
places, but are traceable for many miles along the steep scarp- 
lines extending from the Waipara to Waikari. Compared with 
other parts of New Zealand, the geology of this district is very 
simple, presenting few difficulties that cannot be solved with a 
little patience and perseverance. 

The sequence of the strata, as determined by the "Director in 
1867, has been accepted by all the geologists who have examined 
this district since that date. The relation, however, which the 
different beds bear to each other has been the subject of much 
discussion and controversy, not so much on account of any strati- 
graphical obscurities as the occurrence of saurians and other 
fossils "with a Secondary fades in beds directly associated with 
undoubted Tertiary strata. 

As the result of the examination of many of the magnificent 
sections between the Weka Pass and Waipara, I am strongly of 
the opinion that a complete sequence of beds exists from the base 
of the Cretaceo-tertiary to the close of the Pareora formation, 
although the varying character of the deposits and their fossil 
remains show that the sea-bottom on which they were deposited 
was subject to frequent oscillations. 

The downward movement which existed during the deposition 
of the lower beds seems to have reached its maximum at the close 
of the Amuri limestone ; and, judging from the waterworn and 
fissured surface of this stratum, a sudden arrestment of the down- 
ward movement and a return to shallow-water conditions appear 
to have taken place at this time, the overlying Weka Pass stone 
being a calcareous sandstone composed chiefly of comminuted 
corals and echinoderms, together with a few molluscs, indicating 
prevalence of still, clear waters of no great depth during its forma- 
tion. From this period the upward movement seems to have 
continued with minor interruptions to the close of the Miocene 
period, since which no marine beds have been deposited in the 
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South Island area, excepting perhaps at the north-eait corner of 
Nelson Province. 

Daring my survey of this district the weather was unfortunately 
very unfavourable for fieldwork ; besides, the swollen condition of 
the Waipara and its tributaries was a great hindrance to the col- 
lection of fossils, as most of the best places for fossils are situated 
on the banks of the streams. In consequence of this I confined 
myself to a close study of the different beds, chiefly with regard 
to their succession, physical characters, and distribution. 

In the following table I have adhered to the present classifica- 
tion of the Survey, as, although there aro evidences pointing to the 
necessity for some revision, it would, I think, be injudicious to 
attempt any alteration in this direction until ample and charac- 
teristic collections of fossils from the different fossiliferous horizons 
have been submitted to a competent palaeontologist : — 

Lower Miocene — 

(I.) Pareora beds, 300ft. to 400ft.— 

1. Yellowish sands, with calcareous layers 

2. Conglomerates and brown sandstones . 

3. Sands and clays, with calcareous layers ' . . 

Upper Eocene — 

(2.) Mount Brown beds, 180ft. to 250ffc.— 

4. Rusty-coloured limestone . . 

5. Calcareous sands . . . . . . . . . . 

G. Kusty-coloured limestone . . 

7. Brown and grey sandstone, often micaceous 

Crctacco- tertiary — 

(3.) Grey-marls, 300ft. to 400ft.— 

8. Argillaceous sandstone, with calcareous layers 

9. Blue sandy marls and clays 

10. Dark-grey sandy marls, with hard sandstone layers . . 

(4.) Weka Pass stone, 80ft. to 100ft.— 

11. Yellowish calcareous sandstone 

(5.) Amur! limestone, 60ft. to 100ft. 

12. Whitish-grey argillaceous limestone 

(6.) Greensands, 2G0ft. to 400ft.— 

13. Argillaceous sands 

14. Soft arenaceous greonsandti, alternating with harder 

bands . . . . . . . . ' 

15. Micaceous blue clay-marls 
IG. Calcareous grecnsand, with glauconite 

(7.) Saurian sands, 200ft. to 230ft.— 

17. Argillaceous sands, with limestone concretions 

(8.) Quartz-sands, 200 to 300ft.— 

IS. Sharp-quartz sands, with glauconite and sulphur ef- 
florescence . . . . . . • • . 

19. Sandy clay ironstone band 

20. Oyster-bed 

21. Sharp quartz-sands 

22. Lignite and clay-shales . . . . . . 

23. White quartz-sands 

24. Rusty-coloured sands, with harder bands of limonito 

sandstone .. .. .. .. .. 40 to 60 

The general sequence of the strata is illustrated by the accom- 
panying sketch : — 



Ft. 
ISO to 180 
100 to 150 
60 to 70 


2.5 to 
GO to 
50 to 
45 to 


30 
95 
CO 
65 


50 to 80 
150 to 170 
100 to 150 


80 to 100 


GO to 100 


GO to 100 


70 to 100 
50 to 80 
80 to 120 


200 to 230 


70 to 100 
10 to 12 

4 to 6 
50 CO GO 

G to 12 
20 to 30 



Geological ReP( 



m 



Nos. 24 to 21 : These heils arc 
pstiiarine dcjiosita containing ciay- 
shalea aud thiu seaina of inferior 
brown coal. At tlic upper end of tlie 
Doctor's Gorge I obtained from the 
shales a few distinct impressions of 
plants, including Faijus ninnisiana, 
PhyHites eucaiyptoides, Griselinia 
mi/rtifolium, and a fragment of a Co- 
riaria (CinnamomonV). The shales 
are very friable, and distinct impres- 
sions are consequently seldom found. 

No. 20 : This bed is of the 
greatest importance, being the lowest 
marine deposit of the series. It 
contains a large number of fossil 
remains, the most abundant of which 
are — a large, thick oyster, which has 
given the name to this bed; a 
peculiar gastcropod, for which a new 
genus was created by McCoy, who 
named it Cohcholhijra parasitica ; a 
small Cardita; also Natica, Pauo- 
piea, Tcllina, aud a number of other 
forms. 'J'his bed is well exposed in 
Bobby's Creek and near the mouth 
of the first creek below the Doctor's 
Gorge. 

No. 17 : These sands are em- 
bedded with concretionary nodules 
laid in distiuct lines of stratification, 
ai.d lying from 10ft. to 20ft. from 
each other. They are composed of 
indurated argillaceous limestone, 
and possess when freshly fractured 
a bluish colour. A number of 
these concretions contain remains 
of saurians and plants, and in some 
instances marine shells. 

The following lleptilia from the 
Waipara have been described by 
Sir Richard Owcu and Sir James 
Hector ; — 
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The following forms from the same horizon in the Amuri dis- 
trict have not yet been identified at the Waipara : — 

1. Plesiosauras inackayii, Hector, i 8. Taniwhasaurus oweni, Hector, 

2. Polycotylus tenuis, Hector, j 4. Crocodilus (?). 

The saurian beds are overlain by calcareous greensands full of 
glauconite. In these I found a Waldheimia and a small Pecten. 
The next beds in ascending order are micaceous clay-marls, in turn 
followed by greensand^ alternating with harder bands of the same 
material; and argillaceous sands, which are sometimes finely strati- 
fied, and in many places covered with an efflorescence of sulphur. 
These beds are well exposed at the upper end of the Limestone 
Gorge and in Birch Creek. They are probably the horizontal 
equivalents of the Waihao greensands ; and the discovery of the 
characteristic fossils of that horizon at the Waipara would be of 
the highest importance as proving conclusively the Cretaceo- 
tertiary age of the beds in question. 

The greensands are succeeded by the Amuri limestone, which 
is a whitish-grey argillaceous limestone of variable composition, 
containing in different localities a greater or less proportion of 
alumina and silica. 

The upper surface of the Amuri limestone is often cun'cnt-worn 
and slightly fissured or shattered, the former being no doubt caused 
by a change of the conditions of deposition, and the latter a result 
of the argillaceous character of the deposit. 

We now reach one of ^ the most characteriAic and important 
bed of the whole series, containing only few fossils, but possessing 
the same physical characters in widely-separated areas. This is 
the Weka Pass or Ototara stone: a yellowish calcareous sand- 
stone. 

Towards its base, near its junction with the underlying Amuri 
limestone, the Weka Pass stone becomes glauconitic and less 
calcareous, now presenting the appearance of a yellowish sand- 
stone speckled with green. A few inches above the surface of 
the Amuri limestone this sandstone contains a thin irregular layer 
of small concretionary greensand nodules, some of which have 
been shown by analysis in the Colonial Laboratory to be phos- 
phatic. Their probable organic origin was first indicated by Sir 
James Hector, in 1873. In his Progress Report for the year 
1873-74 he says (Geol. Rep. 1873-74, p. x.) : '' After a careful 
examination of the section atKaikoura Peninsula and Amuri Bluft, 
and a re-examination of those at the Weka Pass, Waipara, and 
Trelissick, I was unable to satisfy myself of any stratigraphical 
break between the Amuri limestone and the overlying Grey-marls, 
which latter Captain Hutton refers to his Pareora formation, but 
which I am forced to consider as only the upper part of the Amuri 
formation, the lower part of which, or Ototara stone proper, being 
separated from the glauconite or fucoidal limestone not by a de- 
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nuded surface but only by a layer of greciisand nodules, which is 
not everywhere found, and is clearly of a concretionary nature, 
due to the presence of organic matter/' 

Nos. 10 to 8, the Weka Pass stone, passes gradually into the 
Grey-marls without any sudden change in the character of the de- 
posits such as seen between the Weka Pass stone and the Amuri 
limestone. The Grey-marls contain but few fossils, the only forms 
J was able to find at the lower end of the Limestone Gorge, where 
they are well exposed, being Pecten zittelli, Pecten hochstetteri, 
Pectenfischeri, Dosinia, Natica, and Dentalium. These beds pass 
insensibly into the Mount Brown beds : indeed, it would bo difficult 
to accurately fix or define their boundaries either at the Deans, 
Mount Brown, Mount Donald, or any locality between Weka 
Pass and Waipara. 

Nos. 4 to 7, the Mount Brown beds, which immediately suc- 
ceed the Grey-marls, consist of grey sand, often micaceous and 
calcareous, and interst ratified with a number of layers or beds of 
shelly and coralline limestone. At Mount Donald these limestone 
bands are distributed through a considerable thickness of strata, 
but, proceeding westward across the Deans, they unite into two 
distinct beds, and as such continue to Mount Brown. These lime- 
stone beds act a prominent part in the physical configuration of the 
country, the highest peaks of the Lower Tertiary ranges being 
formed by them ; besides, they act as a protecting cover to the 
underlying softer^marly clays of the Grey-marls. 

The lower limestone band is composed principally of broken 
corals, Bryozoa, and a few brachiopods, mostly Waldheimia. 

The upper band, which is generally more rusty and coarser in 
texture than the lower, is chiefly composed of broken corals, 
echinoderms, together with a number of distinct brachiopods and 
Pectens. 

We now reach the highest group of the series, consisting of 
sands, clays, and conglomerates, having a total thickness of 300ft. 
or 400ft. They are of littoral origin, and contain fossils in great 
abundance, including the following genera : — 

1. Stratliiolaria. 

2. Buccinum. 

3. Cominella. 



4. Natica. 

5. Trocliita. 
C. Voluta. 

7. Crypta. 

8. Ancillaria. 

9. Ploorotoma 

10. Cerithtum. 

11. Fusus. 

12. Turritella. 

13. Dentalium 

14. Oatrca. 

15. Pecten. 

16. Mytilna. 

17. CucuUsea. 



18. Limopsis. 

19. Pcctunculutf. 

20. Solenclla. 

21. Nucula. 

22. Teredo. 

23. Venus. 

24. Dosinia. 

25. Lutraria. 

26. Crassatella. 

27. Cardita. 

28. Cardium. 

29. Corbula. 
SO. Lima. 
31. Panoptea. 
82. Tellina. 

33. Psammobia. 

34. Tapes. 
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Of these, the most characteristic species are, — 

1. Struthiolaria tuberculata. i 7. Dentallum solidum. 

2. Cominella maculata. ' 8. CucuIIoea pondorosa. 

3. Natica ovata. I 9. Pectunculus globosus. 

4. Crypta profunda. 10. Dosinia magna. 

5. Ancillaria hcbra. 11. CvaBsatella ampla. 

6. Turritella ambulacrum. " i 12. Cardium multiradiatum. 

The sequence of the beds just enumerated is the most com- 
plete to be found in any part of New Zealand, and for this rea- 
son the Waipara must ever remain the typical locality for the 
study of the formations which they represent. The stratigraphy 
is plain and simple, being free from obscurities, and oflfering few 
points of possible disagreement as to the relations of the different 
members. The palseontological evidence is, however, not so 
satisfactory, there being a mingling of Tertiary genera with Cre- 
taceous forms ; while at the base of the whole series there occurs 
a shaly stratum containing an undoubted Tertiary flora, of which 
some of the dicotyledonous angiosperms have affinities with living 
New Zealand trees. The gradual passage of Tertiary into Creta- 
ceous strata has long been recognised in North America and 
continental AVcstcrn Europe, although much opposition was at 
first offered by geologists of the old school, who held that tlie 
great stratigraphical and pal aeon tological break between the 
Eocene and Cretaceous formations in England was world-wide. 
The same palseontological difficulties met with here have also 
been experienced elsewhere. 

In North America an abundant vegetation has been obtained 
from the Cretaceous rooks of the Western Territories, including 
upwards of one hundred species of dicotyledonous plants, half of 
which are found to be related to still living American trees. 
Among them are species of oak, willow, beech, plane, poplar, 
maple, hickory, fig, tulip-tree, assafras. Sequoia, together with 
American palm and cycads. A varied dicotyledonous flora has 
also been obtained from the highest zone of the Upper Cretaceous 
system at Aix-la-Chapellc. 

In speaking of the great gap in the geological record at the 
close of the Mesozoic periods in England, Dr. A. Geikie savs, in 
his " Textbook of Geology'^ (p. 835),— 

''So marked is this hiatus [in England] that the belief was long 
prevalent that between the records of Mesozoic and Cainozoic time 
there comes one of the great breaks in the geological history of the 
globe. Here and there, however, in the continental part of the 
Anglo-Parisian basin traces cf Fome of the missing evidence arc 
obtainable. Thus, the 'Maestricht^ [Danian, p. 8^7] shelly and 
pohzoan limestones, with a conglomeratic base, contain a mingling 
of true Cretaceous organisms wiih others which are character- 
istic of the older Tertiary formations. The common Upper Chalk 
crinoid Bcur^vciicriniis elli^ticvs occurs in great numbers ; also 
Osirca vesicvlaris, BacuHtts fcvjasiij Behmnitella mucrcnaia^ and 

3 
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the great reptile IMosasaurus, but associated with such Tertiary 
pcncra as Voluta, Fasciolaria, and others. At Faxoe, on the 
Danish island of Secland, the uppermost member of the Cretaceous 
series contains in like manner a blending of well-known Upper 
Cbalk organisms with the Tertiary genera Cypi-aea, Oliva, Mitra. 
In the neighbourhood of Paris also, and in scattered patches over 
the North of France, the pisolitic limestone, formerly classed as 
Tertiary, has been found include so many distinctively Upper 
Cretaceous forms as to lead to its being relegated to the top of the 
Cretaceous series, from which, however, it is marked off by the 
decided unconformity already described. These fragmentary de- 
posits are interesting iu so far as they help to show that, though 
in Western Europe there is a tolerably abrupt separation between 
Cretaceous and Tertiary deposits, there was nevertheless no real 
break between the two periods. The one merged insensibly into 
the other ; but the strata which would have served as the chronicles 
of the intervening ages have either never been deposited or have 
since been in great measure destroyed. In southern Europe, and 
especially in the south-eastern Alps, no sharp line can be drawn 
between Cretaceous and Eocene rocks. These deposits merge into 
each other in such a way as to show that the geographical changes 
of the western region did not extend into the south and south- 
east.'^ 

The above quotation is of great importance as showing that 
the geological conditions which characterize the Cretaceo-tertiary 
period in New Zealand are not uncommon in the Northern Hemi- 
sphere. All that now remains to place the Cretaceo-tertiary on 
a sound basis is to prove that the characteristic fauna of the 
Waihao-greensand horizon occurs below the Amuri limestone, as 
until this is done there will always remain a doubt as to whether 
the Waihao and Waipara greensands represent two distinct for- 
mations, as long urged by Professor Hutton, who maintains that 
hardly any species of Mollusca will be found to be common to the 
beds both above and below the Amuri limestone. 

In his report " On the Junction of the Amuri Limestone and 
Weka Pass Stone, Wcka Pass, North Canterbury'' (Geol, Rep. 
1886-87, p. 90), Mr. McKay discusses this point with Professor 
Hutton, and quotes a list of fossils which he says have been found, 
or are cited by various authors as having been found, on both 
sides of the Amuri limestone. This evidence is not, however, 
satisfactory, and cannot be taken as conclusive, when the subject 
at issue has so important a bearing on the geology of the colony. 
The evidence put forward to prove this contention must be of the 
most direct and positive character, and should moreover be ob- 
tained where the Amuri limestone itself is present. 

The existence of an Upper Cretaceous or Cretaco-tcrtiary 
formation in New Zealand is sufficiently proved by the Waipara 
sections; and, though further investigations may show that the 
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Waihao beds, as contended by Hutton, belongs to the Tertiary 
period, this would not affect the integrity of the Cretaceo-tertiary 
formation, which, in this event, would then commence with the 
Amuri limestone, instead of the Grey-marls as at present. 

Next as to the bearing of the geology of the Waipara to the 
sections surveyed by me in the North Island last year. In North 
America and continental Western Europe, where the Tertiary 
geological record is complete, stratigraphical conformity is 
found to exist from the lowest to the highest bed. In England, 
where Miocene rocks are not represented, the Pliocene strata 
lie on a highly-denuded surface of the Eocene Tertiary. This 
fully illustnites the relation of the Waipara geology to that of 
Auckland isthmus and the Kaipara. At the latter places the 
Weka Pass stone, which is one of the most characteristic and 
wide-spread rocks in New Zealand, is entirely absent, not being 
known farther north than Raglan, and as a consequence the Grey- 
marls rest unconformablv on the hvdraulic limestone, as I have 
shown in my previous reports. At the Waipara, on the other hand, 
the geological record is complete, the beds following each other in 
one conformable sequence. 



ON THE DISCOVERY OF METALLIFEROUS ROCKS IN 

THE PATUA RANGE, TARANAKI. 

Report by Alexander McKay, F.G.S., Assistant Geologist. 

4th August, 1888. 
As directed, I proceeded to New Plymouth on the 18th June, and 
on the 20th examined the locality in the Patua Range at which 
the discovery of copper had been made. I was accompanied by 
ilessrs. Bayley and Holdsworth, who, in prospecting this part of 
the district, made the discovery of the metalliferous deposit some 
time ago. From Now Plymouth we proceeded by the coast road 
to the south, some nine miles, and then in an easterly direction, 
till reaching a point south-west of Patua Peak, where, at an eleva- 
tion of 950ft. above the sea, the deposit is situated. 

The greater bulk of the rocks forming the Patua Range is a 
grey trachyte, resembling the Sugarloaves at Taranaki ; but at 
diflerent places there appear bands resembling heavy lodes of a 
yet more siliceous rock, of which the reef or deposit I examined is 
an example. 

This I believe to be a deposit from a hot-spring, but under 
what circumstances — whether filling a rent or fissure, as it appears 
to do, or deposited in terrace- form on the surface, and since its 
formation faulted and tilted so as to assume the appearance of a 
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large reef running east-and-wcst along the crest of the ridge — 
caunot at present be very clearly made out. 

Sulphides of iron and copper impregnate the deposit on its 
northern side; but the amount of copper present, 6*42 per cent., is 
not sufficient to warrant its being considered a workable depossit, 
though enough to stimulate further prospecting, especially along 
the northern wall, which has not yet been laid bare. 

The outcrop has a thickness of from 30ft. to 40ft. — perhaps 
more, since neither the northern nor the southern boundary of the 
deposit has been ascertained or laid bare. It is traceable con- 
tinuously on the crest of the spur for a distance of 5 chains, and 
to the westward has been found at about a quarter of a mile away 
from the outcrop examined ; and to the eastward^ it is said^ has 
been found more than a mile distant. 

At the place where prospecting has been carried on both the 
the northern and the southern face are precipitous, being nearly 
vertical for some 20ft. ; but in both cases the debris on the talus- 
slope at the foot of the cliff prevents seeing the junction with 
the trachyte forming the common rock of the country. 

As seen along the northern cliff, the rock is close-grained and 
flinty in character, of a dark bluish-grey colour in the parts sup- 
posed to be richest in copper, and lighter-grey elsewhere. The 
whole abounds in free sulphur, crystallized as pseudomorphs or 
filling irregular cavities in the rock. Towards the centre or 
middle part of the outcrop the rock is of a lightrgrey or creamy 
colour, and often very cavernous, less stained with the sulphides of 
iron and copper, but still showing the presence of free sulphur in 
considerable quantity. On this side of the outcrop sulphate of 
baryta is not of uncommon occurrence associated with the parts 
yielding copper. 

Along the whole of the southern wall formed by the outcrop 
the rock is of a light-gi'cy colour, sometimes quite compact, but 
oftener of a porous, spongy character, and much resembles the 
less compact of the sinter deposits of the Hot-lake District. 

Noting the varying texture of the rock from north to south 
across the reef, and the general character of the rock in different 
parts, it did not appear to me as doubtful that the deposit must be 
referred to the agency of thermal waters caiTying silica and other 
minerals in solution, and I was led to favour the supposition that 
the deposit had accumulated at or near the surface much in the 
same manner as may now be seen in progress at Botorua, Roto- 
maliana, and in the surrounding district. The fact that on one 
side, the northern, the material is compact chalcedonic, and 
charged with various metallic sulphides, which are rare or absent 
on the opposite side of the deposit, led me to the conclusion that 
this is the lower and first-formed part, the more porous and less 
metalliferous southern side of the deposit being the last-formed 
and its upper surface. 
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The whole may not reach to any great depth below the present 
surface^ but its wall-like extension east-and-west leads to the 
impression that it does. Further work must therefore prove its 
actual mode of occurrence, and in the meantime it but remains to 
draw attention to the fact that not here alone, but at many other 
places in the same range, and perhaps on the lower slope of Mount 
Egmont, similar deposits rich enough to work for the contained 
ores may be found ; and, if in the Taranaki District, the same may 
be looked for along the line of volcanic activity from Buapehu to 
the shores of the Bay of Plenty. 

The following is a copy of the analyses of some of the specimens 
collected : — 

Laboratory No, 4954, 

(1.) Wliito siliceous rock. Contains 93*4 per cent, of silica. 

(2.) Ditto, darkened \vith sulphides of iron and copper finely disseminated. 
Silica, 94-6 per cent. 

(3.) Trachyte rock, containing sulphate of baryta. 

(4) and (5.) Selected for assay for silver and gold. Yielded none. 

(6.) Cuprio and ferric sulphide. Qave minute traces of silver, as most copper 
sulphides do ; copper, 6*42 per cent. 

Specimens (1), (2), and (3) were specially tested for silver and gold ; none 
found in any of them. 

No, 4993.— For Qold and Silver. 

Examined for these metals, but neither found. The ore in the stone is iron- 
pyrites ; the rock is a trachyte. 

This last, No. 4993, appears to be the ordinary rock of the 
country adjoining the sinter-deposit. Iron-pyrites occurs abun- 
dantly in the stone, finely disseminated through all parts of it. 

The position of the outcrop is shown on the accompanying 
plan. 



ON THE GEOLOGY OF THE NORTHERN DISTRICT OP 

AUCKLAND. 

Report by Alexander McKay, P.G.S., Assistant Geologist. 

Wellington, 15th September, 1888. 
Introduction. 

Last January I was directed to examine certain sections in the 
vicinity of Auckland, and, this done, to proceed to the Bay of 
Islands and Hokianga districts for the purpose of examining 
various newly-discovered outcrops of coal, and, in continuation of 
the work of 1883-84, to examine the western part of the Whanga- 
rei-Hokianga coal-area. While this work was in progress further 
instructions reached liie, in compliance with which I visited Wha- 
ngarei, Waipu, and Pahi in the north, and Drnry, the Hunua 
Range, and the W^airoa Valley to the south of Auckland, 
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Narrative. 

I left Wellington on the 14tli February, 1888, and Auckland 
for the Bay of Islands on the 20th. On the 22nd I went from 
Kawakawa to Kerikcri, returning to Kawakawa on the 26th. 
On the 28th I went to Horeke, on the Hokianga River, and 
thence to Kohukohu, Herd^s Point, and Omapere, and examined 
the geology of the south side of Hokianga Valley till the 5th 
March. 

On the 6th March I went to the Kohukohu, and from that 
place examined and collected from the rocks at the Narrows and 
other localities on the north side of the Hokianga River. On the 
9th I went up the Mangamuka River to beyond the limestone 
gorge, and on the 10th to Waihou River, from which, as a centre, 
I worked in various directions till the 15th, when I went to Okai- 
hau, and there and at Wairaate was engaged till the 24th, on 
which day I went to Tahiki, and the following day examined a 
reported outcrop of coal several miles to the south of the settle- 
ment. On the 26th I returned to Waimate, and on the 27tli to 
Kawakawa. 

From Kawakawa I examined the Waiomio Block, and went to 
Whangarei on the 6th April, to Waipu on the 7tb, and to Pahi on 
the 8th, at which place I made some examinations, and followed 
the east shore of the Paparoa arm and the road across Skelton's 
Hill to Paparoa, and left Pahi for Auckland on the llth. 

From Auckland I went to Drury and the Wairoa Valley on 
the 14th, and visited the Wade on the 17th, returning to Auck- 
land on the 19th. On the 20th I left Onehunga by the steamer 
'^ Wanaka," and arrived in Wellington on the 22nd April. 

Report. 

During the progress of the examinations above indicated the 
geology of five dift'erent localities was investigated. Some of those 
are widely separated from the others, and^ although within each 
the object of the work undertaken was the same — viz., to ascertain 
the probable extent and valueof their coal-bearing areas — they yet 
must be treated of separately, or the whole of the North Auckland 
district must be described and its geology dealt with in a systema- 
tic manner. 

Owing to a diversity of opinion expressed in the various reports 
and papers dealing with the geology of this part of the Auckland 
District, and that to the south and west of the Citv of Auckland 
(the Lower Waikato and west-coast districts) which would have 
also to be considered, and to deficient information respecting large 
areas in the northern district, there may be reasonable objections 
raised against the latter mode of treatment, and for such reasons 
I shall confine myself to a description of the different localities 
that were specially examined, adding as concluding remarks my 
views as to the general bearing pf the work as this atfects the 
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question of the age and nomenclature of the coal-bearing sequence 
not of the Auckland District only, but the whole of New Zea- 
land. 

Six different localities were examined : — 

(1.) The vicinity of Auckland City, and thence east to Howick. 

(2.) Drury and Wairoa districts. 

(3.) Kawakawa (Waiomio), Kerikeri, Takou Bay, Waimatc, 
and the south and west part of the Bay of Islands County. 

(4.) Okaihau, the western part of the Bay of Islands, and part 
of Hokianga Counties. 

(5.) Pahi and Paparoa, in the Kaipara district. 

(6.) The Wade. 

1. The Vicinity op Auckland City, and thence to Howick. 

The work done in this district embraced an examination of a 
number of sections. The correct reading has been a matter of 
doubt, while at the same time there is a difference of opinion as to 
the period to which the beds at different places should be referred. 
The principal sections examined were — First, the sections from 
Fort Britomart past Parnell Point to the east head of Hobson^s 
Bay; second, the different beds exposed in the cliffs at Fort 
Britomart and at Calliope Dock ; third, the section from Cal- 
liope Dock to the north end of Cheltenham Beach ; and fourth, 
the section at Howick. 

Section from Fort Britomart east to Hobson's Bay. 

In connection with this, the object was to determine cor- 
rectly the position of the Parnell grit. Sir James Hector and 
myself had previously determined that the grit is underlain by 
the Fort Britomart beds, while Professor Hutton, and latterly 
Mr. Park, decided that those forming Fort Britomart are the 
higher beds. 

After a careful examination of the section, I am led to agree 
with Mr. Park that the Parnell grit at Parnell has, besides the 
hij<h easterly dip, a low dip to \V., and might pass under the 
beds forming the cliffs on the opposite side of St. George's Bay; 
but this is not absolutely certain, as there are several chains of 
mud-flat between the last appearance of the Parnell grit and the 
cliffs to the westward on the opposite side of the bay. The evi- 
dence of this westerly extension of the grit-bed under the Fort 
Britomart beds, Mr, Park thinks, is confirmed by the appearance 
of a similar bed of grit some distance westward, in the direction 
of Shelly Beach, The section at page 148, Geol. Rep. 1885, 
shows the Parnell grits as being overlain unconformably by the 
Fort Britomart beds; but I could not convince myself of the 
existence of an unconformity between these beds. 

Calliope Dock and Fort Britomart. 
After collecting the rocks of both localities, I came to the 
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conclusion that in every particular they are the same^ and that 
they may be taken as occupying the same, or nearly the same, 
horizon. This seems to be generally admitted by all who have 
paid any attention to the geology of the district ; and so it fol- 
lows that, if the Parnell grit underlies the Fort Britomart beds, 
it must also occupy the same position in relation to the Calliope 
Dock beds. 

Calliope Dock to North End of Cheltenham Beach. 

At Calliope Dock the beds dip at low angles to N.E. or N., 
and appear to maintain their low dip for some distance in the 
direction of Cheltenham Beach ; but east of the road-line from 
Devon port to Lake Takapuna the dip is E. at an angle between 
20° and 30°, and so continues to the beach, fully a quarter of a 
mile distant. 

In the sea-cliffs north of Cheltenham Beach the Calliope Dock 
beds are followed by volcanic breccias, containing a number of 
fossils that likewise distinguish similar breccias on the coast a* 
mile and a half north of Lake Takapuna. In both places the 
volcanic breccias are followed by soft grey sandstones, in which 
pumicc-sauds and pieces of pumice are of frequent occurrence. 
And thus overlain by a series of beds that on the whole resemble 
the Calliope Dock and Fort Britomart beds, these breccias to the 
north of Devonport have been considered the equivalents of the 
Parnell grit. 

In 1884 I considered the Parnell grit as occupying a position 
above the beds seen in Fort Britomart, and thus was led to the 
conclusion that the Takapuna breccias and the Parnell grit were 
a north-and-south extension of the same bed. In 1885 Mr. Park 
was of the same opinion ; but Sir James Hector always con- 
sidered the Takapuna breccias vounger than the Parnell grit. 
(Geol. Rep. 1883-84, 1885, and 1880-87.) 

As a consequence of my admission that the Parnell grit does 
or should pass under the Fort Britomart and Calliope Dock beds, 
and of the observed fact that the breccias north of Cheltenham 
Beach overlie there, I am forced to agree with Sir James Hector 
that the Parnell grit and the Cheltenham Beach and Takapuna 
breccias do not occupy the same horizon, and that the Parnell 
grit is the older deposit. 

Howick. 

Mr. Park has described the section seen in the sea-cliff at 
Ilowick, and has illustrated this by sections (see Gcol. Rep. 1885, 
pp. 151, 152) ; and, with the exception that I do not recognise 
as hydraulic limestone derived from the Cretaceo-tertiary series 
the grey-breccia material seen in the cliff-section under McLean's 
house, I otherwise agree with the description of the sections as 
given by Mr. Park, 
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2. Drury axd Wairoa District. 

In this district the work done was wholly in connection with 
the coal outcrops on the east side of the Hunua Ran^e within the 
Wairoa Valley. These have been specially reported on (see page 
16), and it but remains to say a few words respecting the other 
formations of the district. • 

I crossed the range by the ordinary road from Drury to Wairoa 
South, and identified the rocks of the higher part of the Hunua 
Range as not difiFering from those between Auckland and Howtck, 
at Calliope Dock, and the lower beds exposed at the north end of 
Cheltenham Beach, or differing only in this : that there is no clear 
evidence of the Parnell grit. 

These beds in the Wairoa Valley rest directly and with perfect 
conformity on the clays and shales overlying the coal-seams, and 
I have no doubt as to their correspondence with the marine beds 
that overlie the coal at Miranda, and in the Lower Waikato basin 
at Mercer and other places. The Papakura limestone is, indeed, 
absent from the line of section I examined, and is not found, so 
far as yet known, within the Wairoa Valley ; but it is present a 
short distance to the north on the west flank of the range. 

It is supposed to, and doubtless does, occupy a position inter- 
mediate between the Waitemata beds and the coal-measures, and 
its absence in the section across the Hunua Range along the road 
followed, and in the Wairoa Valley, may be and has been taken as 
a proof of its removal by denudation prior to the deposition of the 
Waitemata series, thus proving an unconformity between the 
Waitemata series and the coal-bearing beds of the district. It is 
thought too by Professor Hutton that the Papakura limestone 
itself is unconformable to the coal-bearing series, and this also 
appears to be the opinion of Mr. Park, who, however, thinks that 
the limestone forms the base of the Waitemata series, and corre- 
sponds in age with the Cape Rodney breccias, by him determined 
as being of Miocene age; but, so far as I conld see or judge of the 
relation of the different beds, there is no necessity for the intro- 
duction of an unconformitv between the Waitematas and the coal- 
measures, much less a double unconformity as advocated by Pro- 
fessor Hutton. The Papakura limestone from its character may be 
expected to prove patchy and often absent, and, having been 
formed during a period of depression of the land, it is not surprising 
that it should at places be found resting on the Old Secondary or 
Palaeozoic rocks of the district ; and, where described as resting 
with apparent unconformity on the coal (Trans. N.Z. Inst., Vol. 
III., p. 248, Sec. III.), it is possible to give another explanation of 
its mode of occurrence. 

The geology of the district requires to be studied in connection 
with that of the Lower AVaikato, and the west coast of the 
provincial district ; and when the beds have been traced to Mercer 
and Miranda on the one hand, and on the other followed north to 
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the shores of Tamaki Strait and the Firth of Thames, such work 
is likely to prove that between the coal and upper surface of the 
Waitemata beds there is a conformable sequence of the strata, 
and that ih6 apparent unconformities which have been noted will 
turn out to be merely the overlapping of the younger beds over 
the first formed, or t]ie appearances presented by dislocation and 
faulting of the strata. This conformity of the sequence has been 
established and for the most part admitted as regards the Lower 
Waikato and the west coast of Auckland, and the same beds in the 
Drury and City of Auckland district cannot be very different in 
their relationship. This of course does not touch the question of 
the relationship of the Waitemata series to the hydraulic limestone, 
which, except in one locality on the north side of Whaingaroa Har- 
bour, appears to be absent from the district south of Auckland 
City, and will form the subject of some remarks in another part 
of this report. 

3. Kawakawa (Waiomio), Kerikeri, Takou Bay, Waimate, 
AND THE South-west of the Bay op Islands County. 

The examinations made in this part of the northern district of 
Auckland were chiefly for the purpose of ascertaining the value of 
several reported discoveries of coal, or the probability of finding 
seams at places where, though not showing at the surface, it was 
supposed to underlie the surface at a moderate depth. 

Kawakawa (Waiomio). 

At the instance of the Bay of Islands Coal Company a 
special examination was made of the block of country lying along 
the upper course of Waiomio vStream. This was to determine 
what were the chances of coal occurring at moderate depths 
between the outcrop of the coal-measures on the east side of 
the valley and the line of road (the new road) from Kawakawa to 
Whangarei, 

At Kawakawa itself, the facts ascertained seem to point the 
the following conclusions as probably correct : First, that within 
the company's property the area proved to be coal-bearing forms a 
bay-like indentation, in which the seams dipping to the westward 
are to the south cut off by a ridge of old rocks, and have no direct 
connection with a like area in the upper valley of Waiomio 
Creek. Second, as partly proved, there is a likelihood that on the 
whole the seams thin as they pass to the west into deeper ground. 
(The work done in the mine, and prospecting with the diamond- 
drill, has pretty well determined this to be the case, the coal- 
seam as a rule being thinner in the westerly parts of the mine 
and the farther it is followed from the outcrop ; but there is 
possibly in some parts of the field an exception to this rule.) 
Third, that, while on the whole the scams are of less thickness 
south and west of the present workings, it is possible that the 
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reverse may be the case in the Waiomio basin, where do coal is 
to be seen at tlie outcrop of the lower beds of the series, 

lu the Waiomio basiu the younger roclis overlook the coal- 
hetis, and the Whaiigarei limestone is found resting on the 
Paleozoic rocks of the district; nhilc iu the Kanakavra area, 
if ever such overlapping of the coal-beds did take place, the over- 
lapping strata have been removed, and with it the eastern margin 
of tlic coal, the seam at the outcrop being 4ft. to 12ft. thick. 

As a result of the examinntions made, I think it probable that 
coal may be found at a moderate depth from the surface. The 
thickness of the greensands overlying the coal-measures is less 
than at Kawakawa, and the Whangarei limestone is not thicker, 
and therefore, if not commencing in the hydraulic limestone, a 
borehole to reach the Palfeozoie floor on which the coal-measures 
rest should not exceed 350ft., and in the valley of the east branch 
of Waiomio Stream should be much less, 

Tlie section sketched below shows the rocks seen at the surface 
across the northern end of the basin from east of the Waiomio 
Caves across the valley of the east branch of the creek, B, to A, the 
west branch, and indicates the position of the coal under the 
the greensands, should this prove to be present. 




Section ocross aortliern end of Waiomio ba-sin. A. West brnnoh of Waio- 
mio Creek. B. East bmncli. C. Waiomio oaves. 1. Alluvial. 2. Hv- 
dniulio limestone. 3. Whaiigarei limestone. 4. GreenBands. 5. Coal (?). 
G, Clieitzose rocks, Ice, Paleozoic, of Ruupekapeka Riilge. 

There are two places close to the road from Kawakawa to 
Whangarei where the Whangarci limestone shows at the surface, 
that to the north being close to the Native settlement, the otliPr 
a mite and a half to the south, where the road ascends the hill and 
leaves the valley of the west branch of the creek. At this hitter 
place the Whangarci limestone shows on tlie right bank of the 
creek, but is in the ridge to the east, and also on the west side of 
the valley, overlain by the hydraulic limestone, so that here, as at 
A in the section shown above, the full thickness of the Whangarci 
limestone would have to be passed through, and it might be also 
that tlie greensands arc thicker in this part of the field than more 
to the eastward in the east brancli of the creek ; but, on the other 
hand, as it is presumed that, contrary to what appears in the 
Kawakawa area, the coal tliickens to the westward, the coal here 
may be thicker than in [lie shallower ground along the valley of 
the east branch of the creek. 
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Kerikeri, 

I visited three localities iu this part of the Bay of Islands 
district at which coal was said to have been discovered. These 
are : Kerikeri Falls ; Takou Bay ; and a creek draining into the 
Kaco River, six miles north of Kerikeri. 

I visited the Kerikeri Falls in 1884, and examined the steep 
banks of the ravine along which the river flows below the falls for 
indications of coal said to be present, but saw no indication even 
of the coal-measures, nor any beds belonging to the Cretaceo- 
tertiary series, the nearest outcrop of which lay from six to seven 
miles to the west within the watershed of the Waitangi River; 
while in the Kerikeri watershed, in its lower eastern part, the 
thick deposits of volcanic rock with interbedded sediments rested 
on Palaeozoic rocks, and the further examination recently made 
does but confirm the opinion I then expressed. 

Takou Bay. 

I visited Takou Bay for the purpose of examining this part of 
the district for coal, and certain prospecting-works said to have 
been excavated in grecnsands similar to the cover of the coal at 
Kawakawa. I found the rocks and their arrangement to be exactly 
as in the Lower Kerikeri, between Kemp^s Bush and the tidal part 
of the river. The whole countrv to the west of the Takou River 
consists of high downs and tablelands deeply cut into by various 
small streams flowing south and south-east ; but in none of the 
deeper valleys are other than volcanic rocks to be seen. The 
Takou River has excavated its bed to a depth of 400ft. in these 
rocks, but without showing the presence of the coal-bearing or the 
older rocks underlying; and in the beds of the creeks draining the 
mountains east of the main valley only volcanic rocks are to be 
seen. The lowest level where rock shows in the bed of the stream 
had been selected as a likely place for sinking a shaft, but the 
greenish tufaceous rocks at the surface soon changed to a scoria- 
ceous lava, and at the time of my visit nothing could be seen that 
warranted a continuance of prosj^ecting at this place. 

On inquiry I ascertained that the Palaeozoic slates and sand- 
stones appeared on the coast-line a little north of the mouth of the 
Takou River, and it is therefore highly probable that here, as along 
the lower course of the Kerikeri, there is little probability of the 
coal-measures occurring between the Tertiary volcanic and the 
Palaeozoic rocks. 

Kaeo River. 

In one of the southern feeders of this stream a thin bed of coal 
is associated with the lower part of the volcanic group. The coal 
is accompanied by about 401t. of tufa and shaly clay, and is both 
overlain and underlain by grey trachytic rock, the whole resting 
on the upturned and denuded edges of an underlying series, which^ 
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judging from the character of the beds, sliould be referred to the 
Cretaceo-tertiary. 

The coal-seam, such as it is, dips at a high angle in a south- 
east direction, and is oT no practical value whatever. It varies 
from 4in. to 9in. in thickness in the exposures that can now be 
seen ; but Mr. Fyfe, of Kerikeri, who prospected the seam some 
time previous to my seeing it, states that at the south-west 
extremity of the exposure the coal was 2ft. thick. A heavy slip 
now obscures the outcrop in this direction, and this can no longer 
be seen ; but, in any case, even such a thickness would not warrant 
the opening-out and working of a seam so variable and in a position 
such as this occupies. 

Half a mile to the south-west, on the height of land between 
the Kaeo and Kerikeri watersheds, the siliceous firestones and 
flinty beds at the base of the hydraulic limestones appear at the 
surface, and are probably conformable to the Cretaceo-tertiary beds 
mentioned as underlying the volcanic rocks more to the north. 

Elsewhere I am not aware of the occurrence of Cretaceo- 
tertiary beds or rocks belonging to the coal-bearing series any- 
where within the Kerikeri watershed. 

Four to five miles north of the Kerikeri River, and less than a 
mile west of the road to Whangaroa, there is a deposit of manga- 
nese wad occurring on the east edge of a swampy tract. This 
contains roots and stems of small trees and shrubs altered by 
infiltration of the manganese oxide, but still retaining distinct 
evidence of woody structure. This led at first to the supposition 
that the whole was an altered coal or lignite; but it is needless to 
say that the substance could not be burned, and that its real 
nature was readily ascertained on being submitted to a chemical 
test. 

Waimate. 

In the Geological Reports for 1883-8i, page 131, mention is 
made of the presence of Cretaceo-tertiary rocks showing along the 
upper course of the Waitangi River, and near Waimate, and of an 
attempt being made to find coal in Mr. Baldwin's property, three 
miles east of Waimate. Since that time the shaft on Mr. Bald- 
win's property has not been further sunk, but a new shaft, situated 
half a mile to the eastward, has been commenced on the adjoining 
property. This, during March last, had been sunk to a depth of 
100ft. The shaft was commenced in hydraulic limestone, dipping 
at a moderate angle in a westerly direction, and at the depth of 
from 90ft. to 100ft. this alternated with thin beds of grcensand. 

The westerly dip of the strata passed through in this second 
shaft shows that the greensands in the shaft on Mr. Baldwin's pro- 
perty are the upper greensands correlated in the Report of 1884 
as occupying the position and as probably the equivalents of the 
Weka Pass stone. The probability of this is further shown by 
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the extension north of the Grev-marls from the vicinity of Ohaca- 
wai Post-office to within two miles of Mr. Baldwin's farm. 

As, liowcver, both these shafts were commenced in the hy- 
draulic limestone or in overlying beds, the probable depth of 
sinking required to reach the coal was, as seemed apparent from 
the first, greater than comparatively moderate means could effect, 
and, it was evident, considerably more than what was anticipated 
by those engaged in the work. 

The volcanic rocks that cover the greater area around Wai- 
mate for a distance of six or seven miles obscure the underlying 
bedsj and render it difficult to determine at what point the coal, if 
present at all, might be reached with the least difficulty ; but I 
should suggest that any further prospecting would be most advan- 
tageously carried on in the valley of the Waitangi, a mile or so 
above where the road from Waimate to Kerikeri crosses the 
stream. Nearly abreast of Waimate Courthouse a trial-shaft begun 
in the low grounds of the river-valley would or might be com- 
menced in rocks that underlie the hydraulic limestone by at least 
100ft. ; but even here it might be that a considerable depth would 
have to be sunk to reach the coal-measures, as a series of siliceous 
slaty shales of considerable thickness is developed, which appear 
to be absent farther to the east ; and, as no trace of coal has been 
found in the neighbourhood of Waimate, searching for it by 
shafts that must be sunk to a ^considerable depth before reaching 
the coal-measures seems a somewhat speculative undertaking. 

In other respects the geology of this part of the Waitangi 
Valley is of great interest, and I believe that the sections hero 
seen and farther west at Okaihau, together with the fossils ob- 
tained at these localities, will definitely settle and dispose of most 
of the objections that have been advanced to the discredit of the 
Cretaceo- tertiary formation as such, as there can no longer be a 
doubt that Secondary genera and species found in the Waipara 
and Amuri sections of the South Island are here found in and 
have been collected from a horizon intermediate between the coal- 
measuies and the hvdraulic limestone. 

In 1883-84 I examined this part of the W'aitangi Valley, and 
found the Amuri or hydraulic limestone was underlain by green- 
sands and grey slaty shales of a highly siliceous character, and 
evidences of the presence of a band of breccia conglomerate asso- 
ciated with the greensands. This occurred as blocks in the river- 
bed, some of which were several tons in weight, and at a point where 
they must have reached the river-bed as part of a slip from a hill 
formed of green sand on the left bank of the stream. I did not 
then find the fossiliferous rock in sitH; but what closely resembles 
the bed, save in the absence of fossils, occurs in the lower part of 
the greensands, and rises into the hill whence with the slip the 
fossiliferous blocks have reached the river-bed. When first found 
I noted the .presence of Inoceramus in the larger blocks in the 
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bed of the stream^ aud I satisfied myself as to the particular species 
occurrinp^, which is the same as that found iu the black grit at 
Amuri Bluff, in the Secondary rocks of the east coast of Welling- 
ton, and in tlie same rocks between Poverty Bay aud East Cape, iu 
the Auckland Provincial District. 

When I again visited the locality last summer I was prepared 
for the making of a collection from these boulders and from the 
beds in situ m case of their discovery being made, aud to this end 
I examined the banks of the river and of a small stream making 
junction from the north-west, but without finding the fossils in 
the solid rock. In the tributary mentioned I found numerous 
fossiliferous boulders up to the point where the hydraulic lime- 
stone overlay the greensands, but not further up the stream. 
These boulders evidently came from the hill from the east side of 
which the slip mentioned carried the large masses of fossiliferous 
rock into the river-bed. 

From the boulders in the creek-bed I collected several speci- 
mens of belemnitcs, which, though incomplete, evidently are the 
same as found at Amuri BluiT, and, with these, abundance of a 
form of Nucula ; and from the larger blocks in the river-bed 
saurian and fish teeth, and among the ^MoUusca, Baucilites, 
Inoceramus, Trigonia, Pecten obovatus, and a considerable variety 
of forms found at Amuri BluflF and at the Waipara, among which 
is a species of Aporrhais abundant at Amuri. There are also in 
the collection a number of species that are found iit Awanui, in 
the East Cape district, and at Shag Point, in Otago. 

The collection thus including so many forms that are found 
elsewhere iu beds that are called sometimes Cretaceous, sometimes 
Cretacco-tertiary, and coming from beds not more than 100ft. 
below the Amuri limestone, stauds in remarkable contrast with that 
which might be made from the shell-beds over the coal at Kawa- 
kawa and at Whangarei. At these places there appear to be no 
Secondary forms present, and yet the shell-beds evidently underlie 
the horizon of that in the W^aitangi River, opposite Waimate. It 
has been suggested that possibly in the W^aitangi Valley there is 
an unconformity between the Amuri limestone and the beds yield- 
ing the fossils, but I confess I cannot see my way to the accept- 
ance of this as a sufficient explanation. 

South of Waimate and Omapere Lake a belt of volcanic rocks 
stretch to the south, and to the east of the Mangakahia River 
form the northern part of a range of mountains, of which Tauanui 
and Ngatitara are the principal peaks. But the greater part of 
this block of mountains appears to be Palaeozoic rocks, flanked by 
Cretaceo- tertiary beds, overflowed and obscured by the volcanic 
rocks. This, then, may be said to be the western limit of the 
Kawakawa coalfields. To the south the limit may be placed 
along a line east and west of Te Mata ; but strictly there is no 
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distinct limit to the field in tliis direction^ and it probably makes 
connectioa with the Kaipara ai'ea by way of the Wairoa Valley. 

4. Okaihau and Hokianoa. 

Under this head is included the watershed drained by the 
Hokiauga and its tributaries. A large area of the eastern part is 
overspread by volcanic rocks, whilst the mountainous southern 
part is for the most part formed of volcanic breccia, mixed with 
concretions and masses of sedimentary rock derived from the 
Cretaceo-tertiarv series. Tertiarv sedimentarv beds underlie the 

•> 1 

volcanic breccias, and these rest unconformablv on diflFerent mem- 
bers of the Cretaceo-tertiary series. The oldest rocks in the dis- 
trict are slates and sandstones and of Palaeozoic age, in connec- 
tion with which are intrusive dioritcs, sometimes appearing in 
such mass that they form mountains, if not the greater part of the 
Palaeozoic ranges to the south of Hokianga River. 

Okaihau, 

Between the source of the Waitangi River and the western 
edge of the tableland north of Lake Omapere there are extensive 
deposits of bog iron -ore, which forms beds at least Gft. thick, and 
which is quarried and used as road-metal when it occurs near the 
line of road. It seems to result from the decomposition of the 
volcanic rocks underlying. 

The volcanic rocks between Waimate and Okaihau and sur- 
rounding Omapere Lake are mainly basic in character, but on the 
south side of the lake there are one or two hills formed of rhyolite, 
and at various places betwen the Kaeo watershed and Kaikohu 
trachytic rocks are seen to underlie the dolerites that generally ap- 
pear at the surface. Underneath the more solid floes are tufa-beds 
of clay, and sometimes bands of lignite of considerable thickness. 
To the westward the volcanic table-land is suddenly terminated, 
and a line of cliffs is formed, at the base of which thick lignite- 
beds are seen, apparently resting on the hydraulic limestone of the 
Cretaceo-tertiary series, the other beds of which are exposed -in 
the low grounds to the AVaihou River. On the south side of Lake 
Omapere the volcanic rocks extend south for about a mile on the 
road to Taheke, and then underlying this, and exposed in the same 
way as at Okaihau, the hydraulic limestone and concretionary 
saurian beds make their appearance. The character of the latter 
grey sandstones and shales, with calcareous concretions, often 
covered by cone-in-cone limestone. In these beds fragments of 
Inoccramus shells are plentiful. Soft grey sandstones appear to 
underlie and extend south-west to the ridge of hills forming the 
watershed between the Utakara and Waima Rivers, where volcanic 
rocks again make their appearance and continue to the Waima 
in a westerly dii^ection, and reach the Hokianga River at the 
Mission-station, opposite Kohukohu. 
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The block of hilly country between the Utakara and east 
branches of the Waihou River is mainly formed of Cretaceo-tertiary 
rocks, although volcanic rocks are found on the higher grounds 
and along the Waihou River almost at sea-level. In this part the 
hydraulic limestone is underlain by shaly or marly clays, alternat- 
ing with greensand bands, and the occurrence of darker bands of 
shaly clays has led to the supposition that these, with the green- 
sands (considered to be the greensands covering the coal, which 
is not the case), are an indication of the near presence of coal- 
scams, and thus has led to the prospecting of the beds ; but it is 
needless to say such prospecting has not proved successful. 

North of the main road from the Waihou Bridge to Okaihau 
the east branch of the Waikuraku shows an important section of 
the Cretaceo-tertiary rocks, wliich farther to the east pass under 
the volcanic rocks of the Okaihau tableland, and are continuous 
with the rocks of the same age seen in the valley of the Waitangi 
near its source. 

On the slope from the precipitous edge of the Okaihau table- 
land west to the bed of the stream little can be seen except 
tumbled masses of volcanic rock \ but just to the north of Mr. 
Nicholson's homestead the hydraulic limestone crops out from 
underneath the volcanic rocks, and has there been burned and used 
as ordinary mortar-lime. Along the bed of the stream mentioned 
the Cretaceo-tertiary rocks can be traced to the break in the table- 
land over which the stream is precipitated as a waterfall, and the 
sequence, as here made out, shows as the lowest rocks a very con- 
siderable thickness of splintery siliceous shales, corresponding to 
the lowest beds seen in the Waitangi River. In their upper part 
these have concretions of various dimensions, and are followed by 
sandstones similar to those described as occurring on the south 
side of Lake Omapere, where they contain Inoceramus shells. In 
the section now being described these sandstones are overlain by 
soft grey sandstone and dark sandy clays, and these by bright 
greensands and siliceous firestones with flinty nodules, which are 
overlain by the hydraulic limestone ; the Grey-marls, as shown in 
the section, being scarcely seen, though well developed on the 
Waimate side of the Waitangi Valley. 
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Section from the first Btream west of the Okaihau tableland east to Waimate. 
A. Low grounds west of Okaihau. B. Okaihau. C. Waitangi Valle3'. 
D. Waimate. 1. Upper part of siliceous shales, with concretions. 2. 
Fossiliferous band. 3. Greensands, hydraulic limestone, &c. -4. Grey- 
marls. 5. Lignite-beds. G. Volcanic. 

In Bed 2 at A^ west of Okaihau^ the same fossils as found in 
4 
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the Waitangi river-bed were here found in sitUy and the relatiou 
of the beds to the Jiydraulic limestone was clearly made out, as 
was also their relation to the siliceous shales forming the lowest 
beds seen. The discovery here made is of much importance, since 
it mi^ht have been held that, not bcini^ actually found in sitd in 
the Waitangi Valley, although tiie fossils collected might be what 
they are claimed to be, they yet prove in nothing the age of the 
beds exposed along the batiks of the river. At Okaihau no belem- 
uites nor Inoceramus were found, btit Pectenobovaius, the Nucula, 
Solenella, and Trigonia found in the other locality were secured, 
besides a number of other species that have been found in the 
black maris of Awanui. 

Hokianga South Head and IVaimamakn Valley. 

At Hokianga South Head, the headhmd, the coast-line to the 
nioutli of the Waiinamaku River, and inland for about two miles 
along the south side of the harbour, are thick beds of well-rounded 
conglomerates, composed largely of volcanic rocks, but containing 
also material derived from the rocks of the Cretaceo-tertiarv series. 
These on the coast-line slo])c of the hills are overlain by blown 
sands of recent date, but the conglomerates themselves form a 

bold clilfv shore-line for two miles bevond the South Head. 

•> * 

Near the mouth of the Waimamaku the lower part of the 
conglomerate formation has been broken through by a volcano of 
younger date, from which streams of basic lava have flowed to the 
westward, and which an^ now seen in the sea-clitfs intcrbedded with 
the conglomerates, of whieli a considerable thickness overlies the 
lava-streams. 

At the base of the cougloiuerates there is a bed of calcareous 
sands 12ft. to 15ft. thick, which, from a correspondence of the 
contained fossils, appears to be the Orbitolite limestone of the 
Kaipara district, described by Mr. Park at page 166 of the Geo- 
logical Reports for 1885. The characteristic fossil is very abundant 
in these sands, and there are besides a number of fossils that indi- 
cate the Miocene age of the beds at this place, though it may be 
here noted that Mr. Park refers the beds in the Kaipara district 
to the Eocene period. The Orbitolite limestone, though well 
seen half a mile inside the South Head, thins in that direction, 
and is replaced or underlain by blue sandy beds and conglomerates 
that contain the same fossils. 

Underneath these there is a considerable thickness of soft grey 
sandstones containing plant-remaitis much broken up, so much so 
that it cannot be determined what class of plants supplied the 
material. The base of this series is not clearly seen, but it is 
clear that it rests uncouformably on the hydraulic liniestone, which 
shows along the shore about a mile north-east of Omapcrc Post- 
office. 
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The same forraatiou is largely developed in the Waimamaku 
Valley, the conglomerates forming the range on the coast side j 
while the lower beds are seen in the lower grounds on both sides 
of the valley. 

The mountains on the east side of the Waimamaku Valley are 
wholly formed by a breccia deposit, consisting mainly of volcanic 
rocks, but containing also a good deal of material of a sedimentary 
character, derived from the middle and lower beds of the Cretaceo- 
tertiary series. 

The following section shows the arrangement of the different 
beds from the shore inside Hokianga South Head to the coast two 
miles to the south : — 




4 3 

Section from Hokianga South Head south along coast-line. A. Hokianga South 
Head. 1. Soft sandstones with broken plant-remains. 2. Orbitolito lime- 
stone. 3. Lower part of gravel-formation. 4. Lava-btream. 5. First bed 
of higher part of gravel-formation. 

Omapere Post-office to Taheke, 

From Omapere to Omanaia the hilly country on the south-east 
of the Hokianga Valley back to the foot of the higher mountains 
is formed of Cretaceo-tertiary rocks. The highest beds show to 
the westward along the shore of the harbour, where the hydraulic 
limestone seems to be of high quality, and might be utilised as at 
Mahurangi. 

In this part of the district the middle part of the series consists 
of greensands and shaly beds and bands of sandstone, and at many 
places these contain large scptaria concretions covered with cone- 
in-cone limestone. The lower part of the series consists of grits 
and conglomerates, and sandstones and shales, with thin seams of 
coal, seldom more thau lin. thick. Contact with the Palaeozoic 
rocks to the south, on which the coal-bearing series must rest, 
could nowhere be seen, so that it cannot be said that workable 
seams of coal exist ; but it is likely that the conglomerates, sand- 
stones, and coaly shales that appear at the tidal limit of the 
Omanaia River are not far from the base of the series. 

Between the Omanaia and the Waima River at Taheke volcanic 
rocks as outliers of a once extensive sheet arc present to some 
extent. The whole of the peninsular tiact between the tidal parts 
of the Omanaia and Waima Rivers is formed of these rocks, the 
northern extremity showing hydraulic limestone, and the southern 
part the conglomerates, sandstones, and shales already mentioned. 

North-east of the Waima River, below Taheke, and more than 
two miles back from the Hokianga River, the country is mainly 
volcanic, as has alrcadv been described. 
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Kohukohu to the Narrows. 

Oppositn HercFs Point, between the raouth of the Waima 
River and the Narrows, the rocks arc mainly flaggy sandstones, 
grits, and conglomerates, and these continue along the south side 
of the river to the point opposite Kohukohu. 

At the Narrows these beds are of some interest, as thev con- 
sist of fossils proving the Cretaceo- tertiary or Secondary age of 
the beds. Associated with the sandstones and grits at this place 
is a bed of shelly limestone, composed mainly of a small oyster. 
Ammonites occur, but are rare. Sandstones, alternating with 
shales full of indistinct plant-remains, follow the shell-bed; and 
higher in the section are shaly clays, often of a pink or chocolate- 
brown colour, with which are thin bands of calcareous rock and 
calcareous concretions. In the latter beds Inoceramus is of 
frequent occurrence. 

On the south side the liokiauga Valley is backed by high 
rugged mountains, reaching a height of 2,57Gft. These form the 
northern limit of the high land between the Jiangakahia Valley 
and the coast-line, and consist of Palaeozoic rocks partly sedimen- 
tary, but largely formed of crystalline rocks, mostly fine-grained 
diorites. To the south they are overlain by the volcanic breccias 
mentioned as forming tlie mountains to the cast of the Waima- 
maku Vallev, and to the north are flanked bv the rocks of the 
Cretaceo-tertiai-y series. 

Mangamuku River, 

At the Kohukohu the gritty sandstones of the Narrows are 
seen to be overlain bv the red and black shalv clavs, with concrc- 
tions and thin bands of limestone containing Inoceramus; and 
along the east bank of the Mangamuku the siliceous shales under- 
lying the fossiliferous beds at Okaihau and in the Waitangi Valley 
are well developed, overlying the sandstones of the Narrows and 
the Inoceramus beds at Kohukohu. Farther up the river brown 
sandstones alternating with black shales and greensands continue 
till these are overlain by the hydraulic limestone, which first 
appears eight to nine miles above the Kohukohu, and, forming a 
syncline running east-and-wcst, admits of the reappearance of the 
underlying beds, consisting of greensands and concretionary beds^ 
before entering the upper limestone gorge. 

Waihou River, 

Between the tidal parts of the Mangamuku and Waihou 
Rivers, and for some distance to the north, the rocks belong to the 
Cretacco-tertiary series. At the entrance to the Waihou River the 
hydraulic limestone forms the point to the north opposite Horeke, 
and farther along the same bank of the river is underlain by flinty 
beds and a light-grey highly-siliceous* rock that in appearance 
closely resembles the auriferous rocks of the Thames and Coro- 
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raandel Goldfields. This is underlain by altered greensands^ 
calcareous and often of a serpentinous character, associated with 
bands of dark-grey flinty rock, usually much shattered. Flaggy 
limestones resembling the Whangarci limestone underlie these; 
and along the right bank of the Waihou, resting on Palaeozoic 
rocks, the lowest beds belonging to the Cretaceo-tertiary series 
arc green sands, the total thickness of which is not great, and is 
apparently variable at different places. 

Higher up the valley than where the road from Okaihau west 
to the Mangamuku crosses the Waihou the Palaeozoic rocks on 
the west side reach to the low grounds, and are followed by Vecent 
alluviums, so that the Cretaceo-tertiary rocks, if present, are not 
exposed at the surface; but along the upper part of the Wai- 
houanga the deep-cut gorge of this stream exposes the hydraulic 
limestone appearing from beneath the volcanic tableland and 
dipping at a moderately high angle to E.S.E. 

Underneath the limestone the greensands have been altered to 
a serpentinous rock, in which traces of native copper are found, 
and in some places the greensands have been altered to an impure 
haematite. 

Near the Waihou crossing gold was supposed to have been 
found in the flinty beds associated with the greensands under the 
hydraulic limestone, and, on the strength of tests of samples made 
at the Bank of New Zealand, Auckland, the deposit has been 
during the past eighteen months prospected by the making of 
numerous shafts and drives. I tested by crushing and washing 
some twelve or fourteen samples, but found no gold. From one 
of the samples tested a few small specks of native copper were 
obtained. The position of the different areas of the older rocks in 
this part of the district is shown on the accompanying map. 

5. Pa HI AND Papaboa. 

This part of the district was examined only to ascertain the 
correspondence or non-correspondence of the rocks and sequence 
with that of the Cretaceo-tertiary series farther to the north and 
iiorth-east. To reach Pahi I passed through the Waipu Gorge 
and by Maungaturoto, and across Captain Colbeck's run to Pahi 
Township. I examined the sections near the township, which 
clearly show that the Pahi greensands underlie the hydraulic 
limestones, as had previously been determined by the Director. 
(Geol. Rep. 1874—75, p. vi.). I followed the cast shore of the 
Paparoa arm till this narrowed to form the river proper, and 
found the rocks along the peninsula on this side for the most part 
greensands. I then passed over Skelton^s Hill to Paparoa Post- 
office, and across the river some distance to the north. The Wha- 
ngarci limestone, on Skelton's Hill, has been recognised as such by 
every one who has visited the district; and Mr. Park has shown 
that towt^rds the Paparoa it is underlain bv a series of white and gre^ 
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shales or fireclays (Geol. Rep. 1887, p. 223), which it is thought 
equals the horizon of the coal at Wliangarci and elsewhere in the 
Auckland District ; and a band of bituminous shale occurs in con- 
nection with this. At Paparoa Post-oflBce these clays and shales are 
underlain by brown sandstones, containing fragments of fossil 
shells, some undoubtedly belonging to Inoceramus ; below this are 
the siliceous shales, weathering grey, of Mr. Parkas reports ; and 
exposed in the hill-slopes north of the river there is a considerable 
thickness of sandstones and black drossv or carbonaceous shales 
with concretions, in which is an abundance of Inoceramus frag- 
ments, and occasionally a specimen in a recognisable condition, 
and some other forms confined to the horizon of the black grit of 
the Amuri section at Amuri Bluff. Mr. Park believes that in the 
sections at Paparoa and at Pahi there is an unconformity between 
these beds with Inoceramus and* the white clavs under the Wha- 
ngarei limestone, and that the unconformity is again shown near 
Pahi Township between the siliceous shales and the Pahi green- 
sands, and in much the same manner at other places between Pahi 
and Batlev ; but 1 must sav that I could not convince mvself of 
the existence of such unconformitv. and further work will have 
to be undertaken before its existence is placed beyond dispute. 

The lower beds, supposed to be unconformable, are well 
developed between Maungaturoto and Colbeck^s estate, and appear 
in that direction perfectly conformable to the hydraulic limestone; 
and all over the Avost of the Bay of Islands County and in the 
Hokianga district I judged the relations of the hydraulic lime- 
stone to the Inoceramus beds to be a relationship showing the 
stratigraphical conformity of the higher and lower beds men- 
tioned. 

There cannot be any doubt but that these beds, and, I believe, 
all the so-called Jurassic racks of the North Auckland district, are 
of Cretaceous age, and are conformable to the hydraulic limestone 
and other beds closing the Cretaceo-tcrtiary sequence in the Auck- 
land District. 

6. Wade District. 

I visited the Wade for the purpose of again examining the 
outcrops of serpentine in that district. When I first described 
these rocks I considered them as dykes penetrating and appear- 
ing through the Cretaceo-tertiary strata ; but a closer and more 
careful examination has shown me that thev do not form dvkes, 
but are the higher of the greensand beds under the hydraulic 
limestone, altered in the same manner as, but to a greater 
degree than, beds in the same horizon already mentioned as 
occuiTing in the Hokianga district. There are some twelve or 
fourteen distinct outcroi)s of serpentinous rocks in the district 
around the Wade, nine of which I examined, and all of them 
occupy the same, or nearly the same, horizon, and appear from 



McKay. — Auckland Northern District. 55 

under^ but never cut through or intersect, the hydraulic limestone. 
There are no Palaeozoic rocks on Bond's farm, or in the district 
immediately surrounding the Wade. (See Park//.c., p. 227.) 

Remarks. 

The examinations described in the foregoing report as the 
results presented themselves to me confirm the view which regards 
the coalfields of the Lower Waikato basin, the Avest coast of 
Auckland, and along the Hunua and Maraetahi Ranges to the 
shores of Tamaki Strait, as not differing in age from the more 
northern coalfields at Whangarei, Hikurangi, Kawakawa, Hoki- 
anga, ajid Kaipara, and also that which correlates these with the 
coalfields of the South Island, and regards the coal-bearing and 
overlying marine beds in both Islands as included in and con- 
stituting the Cretaceo-tertiary series of the (ieological Survey 
classification. 

As regards the correlation of the Cretaceo-tertiary rocks in 
different parts of the middle and northern districts of Auckland, 
there are difficulties similar to those met with in dealing with the 
various coalfields of the South Island when it is sought to show 
that the beds at Amuri Bluft', at the Waipara, and iu the Malvern 
Hills are the same as the coal- bearing strata of South Canter- 
bury or Eastern Otago. 

With respect to these deposits in the South Island, it is not 
needful to say anything here, since the subject of their corre- 
sponding age has been lully treated of in the reports published by 
the Geological Department during the past three years, and the 
opposite view has been given in various papers by Professor 
Hutton, Avhich have been published in the Transactions of the 
New Zealand Institute, the Journal of the Geological Society of 
London, or other scientific, publications. 

On the general question I may say that the diflSculty is mainly 
a palaeoutological one, and that, if it were not for the seemingly 
contradictory evidence afforded by the fossil collections from 
different localities, it does not seem that most geologists would 
doubt the propriety of grouping the coal-bearing beds at various 
places as tlie same or equivalent developments of one formation, 
or of including as part of the same sequence the fossiliferous 
marine strata that in most cases overlie the coal-bearing beds. 
These up to a certain horizon have, with the coal-beds, been in- 
cluded in and are taken to constitute what is called the Cretaceo- 
tertiary series, wiiich in the main correspond to the Waipara and 
Oamaru formations of Von Haast and Professor Hutton. Usuallv 

the Grev-marls following the Weka Pass and Oamaru stone are 
• • • 

taken as the upward limit of the Cretaceo-tertiary series, and this 
not because the beds yield fossils that connect them with the 
lower marine beds yielding the evidence of their Secondary age, 
but because they are, at all places where present, conformable to 
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the lower beds^ and usually considered unconformable to the 
succeeding Tertiary beds. But to those who rest their conclu- 
sions mainly or wholly on the palseontological evidences the asso- 
ciation of these beds and the next under them — the Weka Pass 
and Oamaru stone — with the lower part of the series appears 
erroneous, impracticable, and indefensible ; and by such workers 
it is held that the Amuri limestone is the limit of the series that 
underlies it and of which it forms a part. 

But the Amuri limestone is not everywhere developed in the 
sequence of beds between the coal-measures and the Grey-marls ; 
and where this is not the case, and the lower beds do not yield 
conclusive evidence of the presence of saurian remains, beleranites, 
ammonites, &c., it is held that we have to do with another and 
younger formation also coal-bearing at its base ; and, from the fact 
that these conditions are exemplified in South Canterbury and 
eastern Otago, the developments of the Cretaceo-tertiary series as 
there seen have come to be called the Oamaru formation. In 
like manner, on account of the absence of the Amuri limestone 
(called in the Auckland District the hydraulic limestone), and the 
absence of distinctive Cretaceous forms amongst the fossils of the 
lower beds, the coalfields of the Lower Waikato and west coast 
of Auckland have also been referred to the Oamaru formatioti, 
and, without having regard to the presence of the Amuri limestone 
at "Whangarei and at Kawakawa, but only to the Tertiary charac- 
ter of the fossils overlying the coal, these coalfields have also been 
considered as formed of rock referable to this younger series of 
beds. Nor is this all : although the Weka Pass stone is largely 
developed between the Lower Waikato and the west coast of Auck- 
land, and in that district is followed by the Grey-marls (Waite- 
mata series), the Grey-marls are there said to be unconformable 
to the Weka Pass stone, and, this latter being absent in the 
Drury and Hunua coalfields and in the district around the City of 
Auckland, it is held that in this district there is distinct proof of 
the unconformity of the Waitemata beds to the lower fossiliferous 
beds in the Waikato basin, themselves said to be unconformable 
to the coal-bearing series. So tliat between the Grey-marls and 
the coal- beds as seen in the Waipara section there are in this way 
introduced not less than three unconformities, and the divorced 
strata have been variously called Pliocene or Eocene in age. 

In the northern district of Auckland, at Whangarei, the 
Amuri (hydraulic) limestone overlies the Whangarei limestone 
and the green and brown sandstones next following the coal- 
measures. At Kamo, at Tiger Hill, and in many other localities in 
the same district the sandy beds over the coal contain abundance 
of fossils such as have been taken to correlate the beds at these 
places with the fossiliferous beds over the coal in the Lower 
Waikato basin and on the west coast south of the mouth of the 
Waikato River. 
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The same thing happens at Pahi and Paparoa, in the Kaipara 
district, where the greensands under the Amuri limestone are full 
of fossils such as may be gathered from the Whangaroa clays and 
the sandy beds underlying the limestone on the north side of 
Raglan Harbour, so tliat either the hydraulic limestone of the 
North is not the Amuri limestone, or the fossiliferons beds of the 
Lower Waikato and the west coast that have been referred to the 
Oamaru formation do not really belong to that formation. 

The Amuri limestone as seen in Limestone Island, Whangarei 
Harbour, is, to say the least of it, remarkably like the Amuri 
limestone at Amuri Bluff, and the few fossils that have been found 
in this rock at Whangarei, so far as they go, prove the identity 
of the two. The greensands underlying correspond in position 
and lithological characters with the greensands under the Amuri 
limestone at the Weka Pass, the Waipara, and in the Trelissick 
Basin, Canterbury ; but there is not such a correspondence of the 
fossil contents of the beds in the different localities mentioned. 

At Kawakawa the character and the sequence of the Cretaceo- 
tertiary beds are the same as at Whangarei, and here also we have 
the Tertiary- looking fossils under the Amuri limestone — nay, in 
this case, at the base of the greensands and directly over the coal. 
Then, in the Waitangi Valley, opposite Waimate, and at Okaihau, 
we have belemnites, Inoceramus, and Trigonia, and even saurian 
remains^ occurring but a few feet, comparatively, below the Amuri 
limestone itself; and the difficulty will not be explained by 
supposing the presence of an unconformity which, in any case, 
does not exist. It has been suggested that the same or a similar 
complication in the Kaipara district can thus be explained by the 
introduction of an unconformity between the Amuri limestone 
and the beds yielding Secondary fossils (GeoL Rep. 1886-87, 
p. 229) ; but Mr. Park has evidently not seen that the real ques- 
tion is not whether there are Second arv forms found under the 
Amuri or the hydraulic limestone, but rather how to explain the 
presence of a Tertiary-looking fauna under the Amuri limestone. 

As this fauna corresponds with that in the marine beds over 
the coal in the Lower Waikato and on the west coast of Auck- 
land, to my mind it settles the question ; and therefore, should 
it prove that the Inoceramus beds of the Kaipara district are un- 
conformably below the Pahi greensands, this would only tend to 
show that, as long ago determined by Dr. Hector, an unconformity 
must be ])laccd at the horizon of the black grit in the Amuri 
section, and the Amuri group as the lower greensand formation 
must be considered distinct from the Cretacco-tertiary series. I 
adroit that it may be proper to regard the Amuri group as dis- 
tinct from the Cretaceo-tertiary series, but I am not disposed to 
consider that the difference in age is very great, or that they are 
separated by an unconformity of a very marked character. 
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ON THE TAUHERENIKAU AND WAIOHINE VALLEYS, 

TARARUA RANGE. 

Report by Alexander McKay, F.G.S., Assistant Geologist. 



Narrative. 

Wellington, 13th August, 1888. 
About the middle of December last, samples of quartz said to be 
obtained from the east slope of the Tararua Mountains were 
forwarded to the Colonial Museum by Mr. J. Fabian, of Grey- 
town. These, on analysis, yielded gold at the rate of 32oz. to the 
ton of stone. Previous samples from the Wairarapa district had 
given as a rule but poor returns, but this was considered suffi- 
ciently encouraging to warrant further inquiry, and an examina- 
tion of the district whence the samples were said to have come. 
Accordingly, on the 17th December last I was desired to accom- 
pany a party of prospectors, including the finder of the specimens 
analysed, to the Upper Waiohine Valley, and to obtain samples 
direct from the reef. 

After spending two days examining the lower part of the 
gorge of the Waiohine, on the 19th December the party pro- 
ceeded up tlie river, and, after encountering some difficulties, 
camped at the junction of Makaka Creek, which, taking its rise 
from the ridge north of tlie '* Cone,'' flows east and joins the 
Waiohine above the first gorge. 

Within the watershed of Makaka Creek the reef was said to 
occur, but the samples had been obtained under such circum- 
stances that it was not quite certain that the outcrop would be 
readily rediscovered. 

It appears that some three to four years ago the same party 
of prospectors were in the Tauherenikau Valley, and from there 
wished to pass into that of the W^aiohine. To do this, they had to 
cross the Cone, a mountain about 4,000ft. in height, the slopes of 
which are exceedingly broken, on account of numerous deep and 
almost impassable ravines. On reaching the top of the mountain 
they were enveloped in thick fog; and shortly after a storm of 
snow and sleet on the highlands, and heavy rain on the lower 
grounds, set in. In this the prospectors had to make the best 
thev could of what is at anv time a difficult descent, and thev 
never rightly ascertained by what source-branch they reached the 
main stream of the Makaka and the Waiohine River above the 
gorge. They spent one night under circumstances of gi'cat liard- 
ship and privation, as it proved, within the main valley of the 
creek, and next day reached the Waiohine^ only to find it flooded 
and impassable; and through an inhospitable region had to make 
their way across a mountainous country to the Wairarapa Plain. 
In passing along one of the deep gorges on the east slope of the 
Cone a high wall of quartz-rock attracted attention, and a small 
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sample of this was kuocked off, and brought to Greytown. This 
did not show gold/and was not included with the specimens which 
at that time were sent to the Colonial Laboratory for analysis. It, 
however, remained in the possession of Humphries till December 
last, when on closer examination it was observed to contain specks 
of gold, and was sent by J. Fabian for analysis, with the result 
above stated. 

The 18th December I spent in examining the lower part of the 
gorge of the Waiohine, and the Monday following 1 accompanied 
the prospectors through the gorge, and camped at the mouth of 
Makaka Creek a mile above the upper end of the gorge. Till 
the 24th December search was made along the main stream of 
Makaka Creek, and along several other creeks flowing east from 
the Cone, but without finding any place that at all corresponded 
with the description of the locality of the reef as given by the 
prospectors. 

On the 24th December I returned to Wellington; and on the 
3rd January, 1888, I again went to Greytown, the prospector 
having reported the rediscovery of the reef. On the 5th January 
I crossed the mountains on the north-east side of the Waiohine 
Gorge, and reached on the 7th the camp at the mouth of 
Makaka Creek. On the 9th the camp was pitched in the vicinity 
of the supposed reef, which was closely examined on the two fol- 
lowing days, but without satisfactory results. On the 12th the 
camp was sliifted to the south spur of the Cone, and the source 
of Red Creek (flowing into the Waiohine) and some of the creeks 
joining the Tauhercnikau were examined. On the 14th I returned 
to Greytown, and on the 15th examined the coal indications at 
Black Creek, in the Waingawa Valley, eight miles north-west of 
Mastertou, and on the 16th returned to Wellington. 

On the 20th January I again went to the Wairarapa, and till 
the 6th February examined the south and south-east slopes of the 
Cone and the vallev of the Tauhercnikau River above the first 
gorge, but was not successful in finding gold-bearing reefs that 
showed more than a trace of gold. Over a hundred specimens 
were crushed and washed in the most careful manner, and treated 
so that if the rock had contained the metal at the rate of but a 
few grains to the ton its presence must have been detected. On 
the 9th January what must be considered as the locality of the 
specimen yielding 32oz. of gold to the ton was discovered ; but 
tins proved to be a thick band of sandstone with nests and strings 
of quartz-leaders through it, and from none of these was anything 
like a payable return obtained ; and, thus unsuccessful in the 
search for gold, I finally returned to Wellington on the 6th 
February. 

Report. 

During the course of the explorations noted above I was 
enabled to make a variety of observations as to the character of 
the rocks, their succession and arrangement, along the eastern 
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flanks of the Tararua Mountains. Aided by the results of observa- 
tions made at different tiroes in other parts of the same system 
of mountains, this shows tljat the general structure of the Tararua 
Mountains indicates the existence of a syncline on a large scale, 
the same rocks appealing along the flanking ranges on each side 
of the main mountain-chain ; and where the cross-section of this 
can be examined, as at the Manawatu Gorge, from the Upper 
llutt Valley to Feather8ton,and again westward to the sea at Pai- 
kakariki, on along the coast of Cook Strait, this general arrange- 
ment of the rocks is apparent. 

This general arrangement of the strata is seen in the sections 
exposed in the Manawatu Gorge, and farther to the north-east 
along the Ruahine Range, for, ii»ough minor anticlines and dis- 
locations of the strata may at places expose deeper-seated rocks, 
the most cursorv examination must make it evident that the heavv 
bands of quartzitc rock, red jasperoid slates, and the accompany- 
ing diabasic ash and serpentinous beds, though not the lowest 
exposed, are yet low in the series, and along both the east and west 
sides their general dip is towards the central and main axis of the 
chain. 

On the southern side of the gorge the same general arrange- 
ment may be seen, and the particular rocks referred to stretch 
along the western flanks of the mountains, being seen in the 
valleys of the Ohau and Otaki Rivers some distance east of the 
commencement of the hilly country and outer ranges, and, con- 
tinued south-west, are present nearer the western limit of the 
mountains between the Waikanae and Wainui, but farther to the 
south-west are found east of Paikakariki Hill and in the Horo- 
kiwi Valley, the same line stretching west of Tawa Flat to the sea- 
coast one mile east of Sinclair Head. 

These rocks, in the extreme south-west between the City of 
Wellington and Cape Terawhiti, are repeated once or twice. In 
this part of the district both the underlying and overlying rocks 
are well exposed, but nowhere in the Hutt Valley except towards 
the source of the eastern feeders of the river, nor around the 
shores of Port Nicholson, are the quartzites and jasperoid slates to 
be met with. The eastern line of these rocks runs along the higher 
and main ridge of tiie Rimutaka Mountains till they terminate on 
the sea-coast between the mouth of the Otorongo Stream and the 
eastern slopes of the Rimutaka Range. It crosses the railway- 
line on the western side of the watershed between tlie Upper Hutt 
and the streams flowing east atid falling into the Upper XVairarapa 
Lake, but north-east of the saddle on the road between Pakuratahi 
and Featherston the quartzites and jasperoid slates are repeated 
two or three times in the flanking ranges between the main water- 
shed and the XVairarapa Plain. 

The geological structure of the higher part of the Tararua 
Mountains is but little known, but from what can be gathered 
from surveyors and others who have visited these parts it would 
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seem that these rocks, so noticeable along the loM'cr slopes on 
both sides, are absent or so rare as not to have been noticed. 
One band, indeed, is reported running along the base of Mount 
Hector at the source of the Tauherenikau, and extends north-east 
in the direction of Mount Holdsworth, but this with a westerly 
dip would be overlain by from 4,000ft. to 5,000ft. of strata before 
reacliing the top of the mountain, and would thus correspond with 
what is seen in the Hutt Valley, where the quartz rocks and jas- 
peroid slates do not occur. 

The rocks underlying this horiztin so easily traced from one 
end of the mountain -system to the other are grey indurated 
sandstones with slatv bands. Sometimes the sandstones are in 
massive bands and thickly interlaced by thin veins of quartz. At 
other places black drossy slates have numerous laminre of white 
crystalline quartz, which scarcely ever exceed an inch or two in 
thickness, or heavy belts of obscurely-bedded slaty breccia may 
take the place of these rocks. Overlying the quartzose rocks and 
jasperoid slates is a considerable thickness of gritty sandstones and 
indurated slatv shales. The sandstones around the shores of 
Wellington Harbour decomposii to a light-brown colour, and often 
much resemble the Triassie rocks of Melson and Southland. 

Very little can be said respecting the age of any of these 
groups of strata, though it may be safely affirmed that none of 
them are of younger date than ilie Trias, or much older than the 
Lower Carboniferous or the Upper Devonian period ; and, as the 
greater bulk of the strata (Hiniutaka- scries) has been referred to 
the Carboniferous period, and the rocks round the City of Welling- 
ton to the Trias, no serious alteration of the present classification 
is required. 

TABLfe OP FOUMATIONS. 



Probable Age. 



Series. 



X. Triassie 



a. Otapiri 



6. Wairoa 



XII. Carboniferous 



a. Maitai 



Characteristic Kocks. 

CJritty grey sandstones, , 
decomposing to a , 
light - brown cuioui*, ' 
and black or grey 
slaty shales, with 
plants I 

Diabase ash - beds ; 
green and red slates, | 
witli heavy bodies of 
chertzose rock 



Hard sandstones and 
shales, often veined 
with quartz in thin 
leaders, and elliptic 
foliations in the 
shales 



Distributiou. 



Shores of Welling- 
ton Harbour, Hutt 
Valley, and higher 
part of the Tararua 
Mountains. 

Along the higher part 
of the liimutaka 
Kan^'c, and to the 
north along the 
lower slopes of the 
Tararua Moun- 
tains. 

Cook Strait to Paika- 
kariki. Tho east- 
ern slopes of the 
Ilimutaka, and at 
many places along 
the eastern slopes 
of the Tararua and 
Kuahinc Moun- 
tains. 
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XII. Carbonifehous. 
a. Maiiai Sadies. 

Rocks beloiigiug to this period have long been recognised as 
being present in the Rinautaka and Tararua Ranges^ and till 
lately, the **' Rimutaka series '^ appeared iu the Geological Survey 
classification as a division of the Maitai scries. The Rimutaka 
rocks Mere thus considered on account of their correspondence 
with those of the type locality (the Maitai Valley, Nelson) ; and 
also from the fact that the fossil annelid found in and distinguishing 
the beds forming Mouni; Torlessc, in Canterbury, had also been 
found at Sinclair Head, and near Karori, in the Wellington Dis- 
trict. The proofs, however, are not quite conclusive that the Can- 
terbury and Wellinj^ton beds are the equivalents of the Maitai 
slates. Physical! V the rocks in the three localities resemble each 
other, and the fact that the ^laitai limestone, at the base of the 
series in the Nelson District, yields Carboniferous fossils leads to 
the conclu>ion which has been generally accepted, that in the other 
districts the rocrks are also of Carboniferous date. But there is 
room to suspect, and some proof, that tlie red and green slates in 
both the CaTitcrbury and Wellington Districts are of younger date, 
and no distinctively Carboniferous fossils have been found proving 
their correspondence with the typical Maitai beds in the Nelson 
District. 

In the Canterburv District, a tubular calcareous body, called 
the Mount Torlesse annelid, has been found in the Mount Tor- 
lesse beds and in many other places iu that proyincial district, and 
also, as above mentioned, in the vicinity of Wellington^ but it has 
not yet been collected from the Maitai series of the Nelson District. 
Annelid trails are abundant in the sandy slates of Aniseed Valley, 
and fine specimens may be had from the silky slates of the Upper 
Maitai Vallev at Dver^s : but this is wholly unlike the calcareous 
fossil found in the Canterbury and Wellington beds, and thus 
further and more distinct proofs in support of the correlation made 
are required. In the meantime, it is sufficient for my present 
purpose to treat of the lower division of the Wellington rocks as 
being of Carboniferous age. 

In the near vicinity of the City of Wellington they are found 
in the range of hills west of Tiuakori Road, are well exposed on the 
road to Karori, and, continued south, show on the shore of Cook 
Strait on the east side of Island Bay. To the westward thev ex- 
tend through Karori to Makara Hill, and from Island Bay con- 
tinue along the shore of the strait to within a short distance of 
Red Point, about a mile eastward of Sinclair Head. At Red 
Point there is a development of younger rocks, but the annelid beds 
again appear at Sinclair Head itself, and continue on the coast- 
line for some distance beyond the mouth of Karori Stream. The 
youuger series appear again in Makara Valley, but the older scries 
are exposed at the western foot of Makara Hill, and oa the range to 
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the west of the valley, and also in tho higher part of tiic Tcrawhiti 
Range. 

Hard sandstones veined with quartz, occurring as thick beds 
much faulted^ are a characteristic of these rocks on the shores of 
Cook Strait between Ohiro Bay and Sinclair Head, and in the 
same section thinner-bedded satidstoncs and bUick slaty sliales are 
prominent on the coast-lino, strikinj; in a northerly direction, 
and dipping variously, but for the most part at high angles. In 
Bakers Hill, at the foot of Makara Hill, and on the east side of 
Oterongo Bay, near Cape Terawhiti, thinner-bedded sandstones 
and black drossy shales are intersected by numerous small quartz- 
leaders and discontinuous laminie of quartz. At Terawhiti there 
is, at the Cape itijclf, a considerable thickness of black slaty rock, 
and on the west slope of the range north of Cape Tcrawhiti a 
brec<:ia slaty rock composed of fragments of dark-grey and green 

slate. Sandstones and slatv shales referable to this horizon are 

» 

found at several places on the coast-line as far northward as Pai- 
kakariki Hill, which is mainly former! of such rock, but the sec- 
tional structure of the exposures along this coast has not been 
Worked out, and it cannot always be said whether a given rock is 
above or below the middle series of the table above. 

In the Rimutaka Kange this division of the rocks of the dis- 
trict is well exposed along the line of railway, from the Summit to 
the foot of the incline on the east side, and there consists of grey 
hard sandstones with thinner partings of slaty beds, though over 
the greater part of the secticm the sandstones largely predomi- 
nate. At the Summit the rock is a drossv black slate, the same 
as will require description further on when describing these rocks 
as thev occur in the Tauherenikau and Waiohine Vallevs, where 
this black slate is i'ull of huninaj and kernels of quartz. The 
rocks of the southern part of the Rimutaka Range are but little 
known, but it is highly probable that this lower series occupies 
most of the eastern slopes south to the sea. 

East of the higher peaks and main ridge of the Tararua 
Mountains these lower rocks are exposed as the deeper-seated 
rocks of a scries of anticlinal arches and synclinal troughs, 
which in direction run parallel with the higher and more con- 
tinuous ridges of the main range. As grey sandstones and con- 
glomerate bands, alternating with black slaty shales and followed 
by the black drossy shales of the Summit, with much quartz, 
these rocks appear three times in the section through the Waio- 
hine Gorge. Beyond the upper end of the gorge the sandstone 
beds are full of coaly impressions of plants and thin seams of 
bright coal, but in no case are these thick enough to yield any- 
thing like a fair-sized specimen of coal. 

In the northern river-valleys — that is, along the Waingawa 
and Ruaraahanga, above Masterton — these rocks should con- 
tinue, and probably arc present, but it is only at the north-east 
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of the Manawatu Gorge that they are met with in positions that 
are accessible and have been examined. 

These rocks are known to contain gold in Baker's Hill, in the 
immediate vicinity of Wellington, in Makara Valley, and at 
Terawhiti. Also it is probable that the reet* worked in the east 
slope of the Rimutaka Range twelve miles from Peatherston 
occurs in this lower part of the series. Manganese may also 
occur at places, but it seems probable that the great bulk of the 
manganese depo^^its hitherto found in the Wellington District 
occur between this and the next, or in the lower part of the next, 
overlying division of the rocks as given in the table. 

X. Triassic. 
Ij. IVairoa Series. 

Within this division it has been found necessary to include 
the red and green slates and heavy bodies of chertzose rock, re- 
s^nbling, and sometimes considered to be, massive quartz-reefs, 
that are found almost continuouslv from the one end of the dis- 
trict to the other, and extend far beyond it througii the Hawkers 
Bay District, and, indeed, along the whole mountain -system to th^ 
shores of the Bay of Plenty. 

These rocks form a thick band running along the higher part 
of the Rimutaka Range , and from their similarity to the red and 
green slates of the Maitai Valley, Nelson, they have been, with 
the latter, referred to the Carboniferous period ; but a consider- 
able amount of evidence bearing on the age of these beds in the 
Wellington and Canterbury Districts tends to discredit the 
assumption that they are of Carboniferous date, and indicates a 
Triassic ago as the more probable. 

It is quite possible that the Maitai slates and sandstones skirt- 
ing the western side of the Dun Mountain Range arc themselves 
not of Carboniferous age, but they are quite conformable to the 
Maitai limestones that are known to be of that age, and are 
unconformable to the Permian and Triassic beds in the same dis- 
trict, the latter also being distinct i\\ physical character, seeing 
that no red slates are associated with them. There is therefore 
as yet no good reason for doubting the correctness of the age 
assigned, the Maitai slates and sandstones directly following the 
Maitai limestone in the typical locality. 

But, as already stated, it is otherwise with the supjiosed repre- 
sentatives of the Maitai series in Canterbury and in the Welling- 
ton District. The greater area of the mountainous district of 
Canterbury east of the main chain of the Southern Alps was by 
the late Sir Julius von Haast regarded as occupied by rocks 
belonging to the Mount Torlesse formation of his work on " The 
Geology of Canterbury and Westland,'' the typical rocks of which 
were to be found in Mount Torlesse itself. The whole he regarded 
as of Lower Carboniferous or of Upper Devonian age. The sand- 
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^s forming the great bulk of the formation cor- 
■- ' dracter with the upper Maitai beds^ and hence prior 

. appeared little objection to the correlation of the 
• Jount Torlesse formations ; and at that time it was 

^t the red and green slates characterizing the Canter- 
Nelson beds were, in the absence of stronger evidence, 
- for their correlation and reference to the same period. 
' jscquent examinations proved that at several places the red 

ceu slates of the Canterbury District are of younger date 
the Carboniferous period, and it is now generally accepted 
. the rocks of the Selwyn Gorge and Flagpole Hill in the 
alvern Hills are of Triassic date, while there is positive proof 
aat the same beds in the Ashley Gorge, Glentui Creek, and along 
the Upper Okuku are of that age, Monotis aalinaria and Mytilus 
problematicus being found in the limestones accompanying the 
diabase-ash beds, red slates, and quartzites of that district, and 
there are good reasons to suppose that at many other places beds 
hitherto referred to the Maitai series will prove to be of Triassic 
age. 

For similar reasons the same rocks in the Wellington District 
will have to be considered as not the equivalents of the red slates 
of the Maitai River, nor of Carboniferous but of Triassic age. 
And the discovery of a fossiliferous limestone in the low range 
between the southern branches of the Manawatu and the Ruama- 
hanga Jiiver. As this is directly associated with the red and green 
slates and heavy chertzose bauds of the Rimutaka Range, this 
follows of a necessitv. 

It is true that perfect or anything like complete specimens 
of Monotis have not been obtained from the Eketahuna limestones ; 
but that the great bulk of the fossils belong to the species men- 
tioned I am in no doubt. The limestone in its lower beds is 
much mixed with red and green volcanic ash ; and associated are 
coarser breccia-beds and some beds of basic volcanic rock. The 
whole rests on thick-bedded sandstones and black slaty shales, 
which may or may not belong to the lower series. 
t In the Upper Ruamahanga the same rocks appear to be well 

developed, boulders of diorite and other igneous rocks being of 
frequent occurrence in the river-bed. In the Waiohine and Tau- 
herenikau "Valleys there is a very considerable development of these 
rocks, and perhaps a greater variety than found elsewhere. For 
five or six miles the gorge of the Waiohine has been cut through 
green calcareous ash-beds and red mudstones, often highly cal- 
careous, and bands of dark-green finely-crystalline volcanic rock. 
At places a highly-vesicular rock has been infiltrated by carbonate 
of lime in solution, which now fills as little spheres the original 
cavities of the rock : these, being uniform in size and distance 
apart, form a rather remarkable and decidedly ornamental rock. 
From the Waiohine, along the course of Red Creek, these rocks 
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are T^ell developed^ especially on the south-east slope of the Cone^ 
and are there full of quartz-leaders and small reefs up to 1ft. 6in. 
across. Along the middle part of the course of the Red Creek 
the rocks are sandstones and slates, which, striking N.E., appear 
on either bank of the Waiohine above the Gorge. 

In the Tauherenikau Valley the sequence of the rocks is much 
the samp, and likewise to the north-east of the Waiohine Valley. 
This part of the district is remarkable for the frequent repetition 
in the east-and-west line of the heavy chertzose band at the base 
of this division, and for its continuity in the line of strike. There 
are three or four of these lines which have been partly followed 
and examined over a considerable distance, and once the sequence 
and direction of the beds are understood it is easy to indicate where 
this quartzose band may be found. Samples of this rock have 
frequently been forwarded to the Colonial Museum to be tested 
for gold, and as a rule it has yielded traces, and sometimes a few 
pennyweights to the ton. 

In the district around Wellington, from Horokiwi to Tcrawhiti 
and Sinclair Head, these rocks form three distinct lines of out- 
crop. The most westerly is traceable from the shore between 
Otorongo Bay and Cape Terawhiti, more than half-way along the 
range to Ohau Point, where it runs out to sea. The next line 
runs along the range on the west side of Makara Valley north, 
and the red slates descend to the low grounds in South Makara, 
but appear to stop short of the sea-coast, as they are not seen in 
the section between Sinclair Head and Terawhiti. The third line 
commences on the coast three-quarters of a mile east of Sinclair 
Head, and runs north across the hills to Karori Stream, but here 
it is uncertain whether it continues in this line to North Makara, or 
bends to the north-east so as to connect with an outcrop of the 
same rocks near Johnsonville. 

At Red Point, on Cook Strait, these rocks are finely exposed 
in the sea-cliflfs, and consist of grey, red, and green slates, the 
green and red colours over a thickness of some 30ft. being so dis- 
posed as to afford slabs of variegated slate of great beauty, capable 
of being used for ornamental purposes. Succeeding these are grey 
and red cherts, 15ft. to 20ft. thick; a flintyjasper rock, veined yellow 
and white ; and a varying thickness of a rather remarkable rock 
consisting of a mixture of granular limestone, serpentine, and 
brown jasperoid rock; beneath which, on the west side, there is a 
varying thickness of a finely- crystalline volcanic rock, of a leek- 
green colour, in which numerous cavities of irregular form have 
been filled with carbonate of lime. 

Very similar rocks are formed in Makara Valley on Mr. 
Thomas Robinson's land, specimens of which were collected several 
years ago, which, when cut and polished, showed igneous character, 
but at the time this was thought to be a dyke-rock. I now think 
that at Makara, Red Point, and at several places on the east slope 
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of the Tararua Mountains these igneoas rocks are contemporaneous 
with, or at all events belong to the period of, the sedimentary 
strata with which they are associated. 

a. Otapiri. 

* These rocks are those that in the district overlie those last 
described. They are mostly grey sandstones, breccia, slaty beds, 
and dark shaly slates. They often resemble the lower division of 
beds here described, and it may be that beds at particular places 
are wrongly referred to this. The chief means of distinguishing 
these rocks is their superior position in relation to the red and 
green slates, cherts, &c., and the general absence of quartz-leaders ; 
but this last is not always a certain guide. 

These rocks as sandstones and dark shales are seen along the 
southern shore of Porirua Harbour above the railway bridge, and 
thence plant-bearing beds extend through the hills to the shores 
of Port Nicholson between Ngauranga and Pitone; and again 
appear in Mount Victoria, and form probably the greater part of 
Miramar Peninsula. A great part of the hills bordering the east 
side of the harbour show the same rocks, and at the Upper Hutt, 
and in the various cuttings along the railway -line to the loot of the 
steeper part of the incline west of the Summit, show that they form 
the principal part of the rocks of the Hutt Valley ; and, as has 
been mentioned, they extend to the north-east along the higher 
part of the Tararua Mountains, probably to the Manawatu Gorge. 
Plant-remains are found in these beds at Porirua, near Wel- 
lington, and in Miramar Peninsula ; but, though much time has 
been spent in the search, no well-preserved specimens whereby the 
age of the beds might be safely determined have been found. It 
is highly probable that the red and green slates underlying belong 
to the Wairoa series, and are of Triassic age; and thus^ these 
overlying beds are fairly referable to the Otapiri series. 



ON THE NEW GOLD-FIND AT TERAWHITL 

Report by James Park, F.G.S. 

Wellington, 26th March, 1888. 
I HAVE the honour to report that I visited the old Terawhiti Gold- 
field on the 19th instant for the purpose of ascertaining the nature 
and extent of the new. find of rich auriferous quartz which has 
been lately reported there. At Makara I fortunately met Mr. J. 
McManamen, one of the owners of the peninsula, who informed 
me that he had not heard of the new find ; and, in order to satisfy 
himself as to the amount of prospecting that had been done there 
recently, he accompanied me to the old field. Having arrived 
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there, we carefully examined the old workings, and the surface of 
the ground between the old Enterprise and Caledonian claims ; 
bub on account of the meagre information supplied by the pro- 
spector, George Douglas Hewitt, we were unable to find the 
locality of the fresh discoveries. 

Having obtained more definite information, I again visitcS 
Terawhiti on the 22nd instant, and had little difficulty in finding 
the scene of Hewitt's operations, which is situated in Reef Creek, 
at the old workings of the Eureka Claim. The reported new find 
can hardly be spoken of as a new discovery, being in fact the 
quartz-lode on the lease of the old Eureka Claim. Along the line 
of outcrop Hewitt has excavated a few shallow holes and a narrow 
trench, with the object of ascertaining the breadth of the auriferous 
belt. 

This deposit of quartz does not occur as a true reef or fissure- 
lode, but as thin segregrated or bedded veins, interlaminated with 
bands of soft decomposing* blue slate, which is interbedded with 
and forms part of the rock of the country. The total breadth 
of the auriferous belt, including slate and quartz together, docs 
not exceed 12in. or 15in. at the surface, while that of the quartz- 
laminse varies from lin. to Sin. in thickness. This soft band with 
its quartz-Iaminse is what was formerly known as the Eureka Reef. 
With a view of proving its behaviour on the underlie, the old 
company entered two drives at the level of the cre6k, as shown 
on the accompanying plan. Although I was unable to obtain 
reliable information as to the results of this work, it may be safely 
inferred that they were not very satisfactory, judging from the 
subsequent abandonment of the claim. It appears pretty certain, 
however, that the auriferous band was intersected, as specimens of 
hard wjiite quartz containing gold are not uncommon among the 
loose material at the mouths of the drives. I may state that 
during the course of my examination of the ground I picked up 
several pieces of quartz showing gold very distinctly to the eye, 
and that from a few pounds of rusty quartz and mullock obtained 
at the outcrop of the slaty band I got what would be considered 
a very fair prospect by panning. Selected specimens brought to 
the Laboratory of the Geological Department by Hewitt yielded 
gold at the rate of 6oz., 8oz., and 49oz. to the ton respectively ; 
but these results have little practical value, since as much depends 
upon the quantity of stone as upon the yield of gold, and until a 
greater bulk of quartz has been proved to exist here there is but 
small hope of this claim ever being remunerative. 

So far as my own observations go, this country is in most 
places too hard to favour the formation of permanent or con- 
tinuous deposits of quartz, either as reefs or bedded segregations, 
and, if any further expenditure is contemplated in the way of 
prospecting, it would be advisable to apply it to a judicious explo- 
ration of the softer argillaceous rocks, which could be effected at a 
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small cost bv means of a low-level drive. At the old claims the 
rocks have a general N.-S. (magnetic) strike, and the steep 
range which forms the extreme portion of the peninsula also 
follows this course. The dip is to W. at high angles, but to 
the eastward the beds are arranged as an anticline, in the denuded 
core of which the Oterongo and its tributaries have cut their 
drainage-area; while on the east side of the anticline the beds 
corresponding to those at the old goldfield are found on the range 
behind Siever's farm, at South Makara, which is, however, exces- 
sively broken and thickly timbered, offering but few advantages 
to the prospector. 

As regards the present reported new find, there is nothing in 
it to justify a revival of the old gold-fever, or to induce rash 
speculation. 



ON THE PERSEVERANCE MINE, TERAWHITI GOLD- 

FIELD. 

Report by James Park, F.G.S. 

Wellington, 3rd October, 1888. 
I HAVE the honour to report that, in accordance with your instruc- 
tions, I have examined the workings and new find of auriferous 
stone on this company's lease. 

In order to convey a fair idea of the progress of the works 
undertaken since my last visit, on the 22nd March of this year, it 
will be necessary to briefly describe the position of the mine at 
that date. 

The outcrop of the auriferous band had been bared by a 
number of shallow prospectiug-pits and trenches for a distance of 
some 70ft. Although only of a superficial character, this work 
was quite sufficient to expose the breadth and disposition of the 
deposit, which, as I stated in my previous report, does not occur 
as a true reef or fissure-lode intersecting the country, but as a 
bedded vein or segregation, alternating with and contained by 
bands of decomposing blue slate which possess the underlie and 
direction of the country. The deposit is, in fact, as regards the 
mode of its occurrence, in every respect similar to the celebrated 
metalliferous fallbands of Scandinavia. I reported there could be 
no doubt as to the auriferous character of the stone, as, without 
any assistance, in the course of an hour I picked up a large 
number of specimens at the outcrop, most of which contained gold 
visible to the unaided eye. I further stated that the future pro- 
spects of the mine depended largely on the quantity of stone avail- 
able, and recommended that, in the event of further explorations 
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being undertaken^ a low-level drive should be entered from the 
creek, so as to cut the auriferous band on the dip, and by this 
means determine its behaviour in this direction. 

As this course necessitated an outlay beyond the means of 
private enterprise, the present company took over the interest of 
Mr. Hewitt, the original prospector, consisting of a lease for 
fifteen years of 25 acres, comprising the ground of the old claims 
— Welcome, Eureka, Lord Nelson, and part of the Wealth of 
Nations. 

Since that date a large amount of surface prospecting and 
underground work has been most successfully carried out under 
the direction of the company's energetic manager, Mr. Hewitt. 
Two new auriferous slaty lands, containing thin-bedded veins of 
quartz, have been discovered higher up the hill-slope, at dis- 
tances of 8ft. and 20ft. respectively from No. 1, already described. 
From a few pounds of rusty mullock and oxidized quartz, selected 
at random along the outcrops of these bands, I obtained rich 
prospects by simply rough-crushing and panning. 

The company have thus proved on their lease an auriferous 
belt containing three bedded veins having an aggregate thickness 
of some 12in. at the surface. This belt follows the direction of 
the country, and dips with it S.S.W. at an angle of 70°. For 
convenience of description, the veins or lodes will be spoken of 
hereafter as Nos. 1, 2, and 3, numbering from the bottom up- 
ward. 

It is well known in reefing that surface-prospects, however pro- 
mising they may be, seldom aiFord a trustworthy indication of the 
quality of the stone at lower levels. In order to decide this point 
as regards these lodes, the old Eureka drive, which is situated 
about 80ft. below the outcrops, has been cleared and partly re- 
timbered for a distance of 110ft. At the end of the drive an 
uprise has been constructed on the footwall of Lode 3, from which 
two cross-cuts, each 8yd. long, have been entered at 15ft. and 
46ft. above the floor of the drive, and three short levels have been 
driven in the direction of the strike. As the uprise follows the 
underlie of Lode 3, it is evident that the drive must somewhere in 
its course intersect Nos. 1 and 2, but they cannot at present be 
seen, being hidden by the slabs and filling. 

In the upper cross-cut the lodes have an average thickness of 
5in., and are now confined between well-defined walls. At the 
30ft. level No. 3 Lode is 8in. of solid stone; while in the lower 
cross-cut Nos. 1 and 2, which appear to have united, show a 
thickness of 4ft. of solid stone, and about other 3ft. of slate 
thickly intersected with quartz-veins on the hanging-wall. The 
foot-wall, which is covered with a thick pasty pug, is sharply 
defined, and dips with the country S.S.W. at an angle of 70°. 

The stone is soft and friable, and contains a larger percent- 
age of iron pyrites than in the upper workings. It is of a whitish 
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colour, streaked with blue veins or seams, which appear to carry 
most of the gold, which is very fine and evenly distributed. 

At difterent levels I selected large samples of stone, all of 
which, by rough-crushiug and panning, yielded fair prospects. 

FuTUEE Operations. • 

The first work undertaken should be to prove the quantity of 
the stone on the lease. This could be eficcted at a small cost by 
means of a cross-cut from the end of the drive in a north-easterly 
direction. With its present underlie the large lode would be 
struck in 12ft. or 14ft. It could then be followed for a short 
distance on the strike — that is, in an east-south-east direction 
— and further explored by means of a winze from the end of the 
cross-cut. 

It is highly favourable to find the stone widening to the dip, 
and the shareholders are to be congratulated on the improved 
prospects of the mine. Whether the stone will maintain its 
breadth can only be proved by the works just indicated, but, as 
there is every probability of its doing so, the question of quantity 
may be considered as practically solved. 

Before leaving the ground I examined most of the old claims, 
and, judging from the direction, of the drives, it is quite apparent 
that those previously engaged on this field did not understand the 
character of the lodes. Thousands of pounds have been wasted 
in driving with the country, the most glaring instance of which is 
the 1,200ft. drive of the Golden Crown. In the case of true 
/fissure-reefs or lodes this would be the proper course to pursue; 
but, as I have pointed out, the quartz occurs as bedded veins, and 
in order to intersect them it is necessary to cross-cut the country 
— a fact which must be obvious to any one who gives this question 
a moment^s consideration. 

From this it will be seen that the Terawhiti Goldfield has not 
been fairly tried ; and it is to be hoped the directors of the present 
company will receive sufficient encouragement to enable them to 
thoroughly test their property. The development of this mine 
will be watched with interest, as the result will serve as a guide as 
to what further works should be undertaken on this field. 

There are at least two soft auriferous platz-belts present here, 
both of which enter into the structure of the peninsula, and par- 
take of all the foldings and disturbances to which the associated 
strata have been subjected. The ^rer belt is found in the 
Perseverance, W^elcome, and Wealtn of Natives claims, and the 
upper in the Golden Crown, Success, and Albion claims. 

Analysis of Stone fbok Pebsevebance Mine. 

Oold per Ton. 
Oz. dwt. gr. 
No. 1— Lode 3 (30ft. level) . . . . ..442 

No. 2— Big lode (new find) . . . . . . 14 16 

No. 3— Big lode (new find . . . . . . 13 19 



72 Oeolooical Reports. 

ON THE GEOLOGY OF BLUFF PENINSULA. 

Report by James Park^ F.G.S. 

Wellington, 8th August, 1888. 
I HAVE the honour to report that, as instructed, I examined the 
Bluff Peninsula on the Ist, 2nd, and 3rd of January, while waiting 
for the arrival of the ^^ Stella^' to convey me to Dusky Sound, 
and have to report as follows : — 

Physical Features. 

The peninsula is bounded on the south-west by Foveaux 
Strait, and on the north-east by Mokomoko Inlet, the mainland, 
and Bluff Harbour. It lies in a north-west to south-east direction, 
or almost at right angles to the prolongation of the mainland, to 
which it is connected. Its length is a little over nine miles ; and its 
greatest breadth, which is found at its northern extremity, between 
Steep Head and the entrance to Mokomoko Inlet, is about three 
miles. For the first three miles of its length it maintains a breadth 
of two or three miles, but south of this it suddenly contracts to 
an almost uniform breadth of a mile and a half, which continues 
other two miles, when it gradually contracts till the isthmus, 
locally known as the Ocean Beach, is reached, which is only 
about 20 chains across. From this point the land widens, the 
southern extension of the peninsula having the outline of a pear, 
being about two miles wide at its widest part, and two miles and 
a half long from its extreme south-east point to the isthmus. 

The highest point on the peninsula is Bluff Hilf, which attains 
a height of 860ft. above the sea. From this hill the ground slopes 
gradually towards the isthmus, the narrowest part of which is 
not more than 50ft. above the sea. From here northward the 
peninsula is occupied by low, broken, bush-covered ridges, having 
an average elevation of 300ft. or 400ft. 

General Geological Stkucture. 

The greater area of the peninsula, including Bluff Hill and all 
the higher ridges, is composed of hornblende syenite, the remaining 
portion being occupied by Palaeozoic sandstones and slates, which 
are cFiiefly developed in the area around Greenhills and Mokomoko 
Inlet. Small patches of the same rocks are seen at several places 
on the shores of Bluff Harbour, between Greenhills and the Bluff 
Railway-station ; and a narrow strip occurs between the jetty and 
the pilot-station, a short distance above low-water mark. Tewae- 
wae Point, on the mainland opposite to the pilot- station, appears 
also to be formed of sedimentary rocks, but I had no opportunity 
of determining this. 

Classification. 

There is only one sedimentary formation represented in this 
area, and, although it contains no fossil remains, it is referred to 
the Te Anau series, to which the mineral character of its rocks 
bears some resemblance. 
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XII. Lower Carboniferous — 
b. Te Anau Beries. 

Eruptive. Syenites. 

b. Te Anau Series. — These rocks consist of fine-grained 
siliceous and micaceous sandstones and slates, generally highly 
indurated and varying greatly in colour. When freshly quarried 
they are mostly blue, but after exposure to the weather they 
become yellowish-blue and pale-green, the argillaceous rocks 
having the blue shades, and the siliceous rocks (which soaietimes 
possess the fine-grained character of aphanites) the pale-green 
shades. 

They are well seen at the quarry near Greenhills, where they 
are traversed by a number of parallel joints running at right 
angles to the bedding, which have no doubt been induced by the 
intrusion of the syenite to the westward. Their strike here is 
about N.-S., and dip W. at an angle of 20*^, but at the foot of the 
hills they stand on end against the syenite. 

The following sketch shows the disposition of these rocks and 
their relation to the eruptive rocks : — 




A. Railway-line. B. Quarry. 1. Syenites. 2. Fine-grained argillaceous sand- 
stone. 8. Diabasic-ash breccias. 

In the breccias large crystals of hornblende are frequently 
developed, and both here and near the Bluff jetty the slates and 
sandstones are interbedded with thin irregular beds or layers of a 
black hornblende rock, which, taken in conjunction with the 
diabasic-ash breccias, points to a prevalence of volcanic activity 
during this period of deposition. 

Between the jetty and the pilot-station the Te Anau rocks 
occupy only a narrow strip along the beach. At the end nearest 
the jetty they strike about E,-W., and are standing almost vertical, 
but when they are inclined in any direction they dip away from 
the syenite mass forming Bluff Hill. 

Near the pilot-station they are much confused and broken, 
being largely intruded by dykes of syenite, which, a short dis- 
tance further round the beach, cut them off from the peninsula 
altogether. In several instances large masses of the slate 
are included in the syenites, as shown in the accompanying 
sketch : — 




Section near pilot-station. 1. Syenito. 2. Slate. 
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At all places along their junction with the syenite the slates 
and sandstones are much altered^ often possessing a sub-schistose 
structure. 

Eruptive: Syenites, — These rocks present many varieties of 
colour and texture. They are generally grey, but pass through 
all shades to black, according to the proportion of hornblende 
which they contain. They are sometimes fine-grained, but the 
coarser varieties predominate. Muscovite and biotite often 
accompany the hornblende, and give the syenite the appearance 
of granite. 

The period of the eruption of these rocks cannot be fixed with 
any great accuracy, as they are not overlain by any sedimentary 
rocks in this district. The first rocks in which syenites appear at 
the Hokonui Range are of Permian age. It is therefore probable 
that the eruption took place somewhere about the close of the 
Carboniferous period. 



ON THE GEOLOGY OP THE OWEN AND WANGAPEKA 

GOLDFIELDS. 

Report by James Park, P.G.S. 



Narrative. 

Wellington, 10th August, 1888. 
I have the honour to report that I left AVellington on the 13th of 
February, and arrived in Nelson the following day. On the 16th 
I reached the Owen Reefs. During the two following days I 
examined the country on the west side of the river, and on the 
19th ascended Mount Owen. From this date till the 22nd I was 
engaged examining the country on the east side of the Owen, and 
on the 23rd and 24th the area lying between the Owen and the 
new cart-road to the reefs. 1 next proceeded to Chandler's, 
situated at the junction of the Dart and Wangapeka Rivers. 
From there I followed the Wangapeka to the saddle at the source 
of its northern branch, which I reached on the 28th. For the 
next three days I was engaged examining the country at the head 
of the Karamea, my observations extending in the direction of the 
Mokihinui. On the 3rd March I returned to the junction of the 
Rolling River, and during the next two days examined the lower 
parts — Granity, Nuggety, and Blue Creeks. On the 7th I 
returned to Nelson, and the next day left for Wellington, which 
I reached on the 9th. 

Physical Features. 

The district forming the subject of this report comprises an 
area of about two hundred and fifty square miles. It is bounded 



Park. — Waimea County. 75 

on the north by Mount Patriarch and the Clarke River ; on the 
east by the Hope Range and the Tadmor River; on the south by 
the BuUer River ; and on the west by the range between the Owen 
and Mokihinui Rivers. The whole district is high and moun- 
tainous^ and densely wooded up to the bush-limit. 

The principal orographical feature is Mount Owen, which rises 
to a height of 6,155ft. above the sea. It is composed of a hard 
blue limestone of Silurian age, which having become deeply fissured 
and eroded renders it almost impracticable for exploration, and a 
barrier to all communication between the two goldfields on its 
northern and southern flanks. It is a mountain of massive 
dimensions, and forms the watershed of all the principal rivers in 
this area, among which are the Dart, Rolling River, and south 
branch, all tributaries of the Wangapeka; the Owen and south 
branch of the Mokihinui. 

The Hope Range has an average elevation of 3,000ft. or 
4,000ft. It is composed of granite, and possesses an even rounded 
outline till the source of the Dart is reached, north of which it is 
divided into a number of sharp rugged ridges, which terminate 
abruptly at the Wangapeka River, between the Dart and Sherry 
junctions. 

The other important mountains are Mount Patriarch, situated 
between the Wangapeka and Crow Rivers ; and Saddle Peak, at 
the source of the Wangapeka, Karamea, and Mokihinui Rivers. 
The former, which attains a height of 5,500ft., is conspicuous for 
the precipitous ascent of its slopes; the latter, which is about 
5,200ft. high, for the narrow, razorback character of its outline. 
Both of these mountains are composed of aphanite slates and 
sandstones of probably Devonian age, which withstand the action 
of the weather and the varying temperatures to be met with at 
high altitudes in a most notable manner. 

The saddle at the source of the north branch of the Wanga- 
peka, looking into the head of the Karamea, is 3,250ft. above 
the sea, by aneroid measurement. The saddle between the sources 
of the south branch of the Wangapeka and the Matiri, as seen 
from the top of Saddle Peak^ appears to be about the same height. 

General Geological Structure. 

The geology of this district is comparatively simple and free from 
structural complications. The Hope Range, on the eastern boun- 
dary, is part of the great belt of granite which extends from the 
south side of the Buller to Separation Point. During the period 
of its eruption the granite shattered and in some ra^es altered 
and included large masses of the sedimentary rocks with which 
it came in contact, and at the same time exerted great lateral 
pressure on those more distant, thereby inducing in the more 
argillaceous rocks a species of slaty cleavage and a system of open 
fissures and joints parallel to the bedding of the strata. The 
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general strike of the Palaeozoic rocks is N.N.E. - S.S.W.; or 
parallel to the direction of greatest extension of the granite-belt. 

Along the valley of the Owen the auriferous slates underlying 
the limestone are in contact with the granite ; but from the 
source of the Dart northward to the Riwaka Range the limestone 
itself occupies this position. The auriferous slates of the Wanga- 
peka and Baton overlie the limestone, and are immediately fol- 
lowed by grey cherty sandstones, interbedded with bands of black 
slate, which are in turn followed by a great thickness of aphanite 
slates and sandstones and red and blue slaty breccias. All these 
rocks maintain the order of succession just described from the 
Owen Valley to the Riwaka Range and Separation Point. 

In the valleys of the Sherry, Tadmor, Hope, and Owen there 
are considerable areas of coal-bearing strata belonging to the Cre- 
taceo-tertiary formation; and patches of the same rocks occur 
near the mouth of the Dart and in the upper part of the valley of 
the north branch of the Wangapeka, about four miles from the 
saddle. 

Geology. 

In the Baton River the blue calcareous slates overlying the 
limestone contain an abundance of fossils that are considered to 
indicate an Upper Silurian age ; and, although in the "Wangapeka 
the same rocks are almost destitute of organic remains, the lime- 
stone is present, thus affording a means of deterrainiog the age of 
the associated rocks. 

Classification. 
The classification adopted in this report is as follows : — 

I. Kecent — 

1. Eiver flats and terraces. 
II. Newer Pliocene — 

2. High-level gravels. 
VI. Cretaceo- tertiary — 

3. Upper — conglomerates, sandstones, &o. 

4. Lower — blue clays, quartz-cements, and fireclays with coal. 

XIII. Devonian — 

5. Aphanite sandstones, slates, and breccias. 

XIV. Upper Silurian — 

6. Grey cherts and dark-blue pyritous slates. 
XV. Lower Silurian — 

7. Blue crystalline limestone. 

8. Blue slates, &o. 
XVIII. 9. Granite. 

/. Recent, 

1. River Flats and Terraces. — As a result of the moun- 
tainous character of the country, the amount of flat land is very 
limited, being, in fact, principally confined to the valleys of the 
larger rivers. The only important area in the western portion of 
the district occurs in the lower valley of the Owen, which is 
known as Baigent's Run, of which some six hundred acres are 
suitable for settlement. The high-level terraces adjoining the 
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flats are of poor quality^ being mostly composed of material de- 
rived from the granite composing the bush-covered ridges descend- 
ing from the Hope Range. 

In the Wangapeka district a large area of open alluvial flat^ 
comprising several hundreds of acres, extends from the junction of 
the Sherry River to the Granite Gorge ; and several flats of very 
rich bush-land occur on the banks of the Wangapeka, mostly be- 
tween the Dart and Rolling Rivers. After passing the junction 
of the latter the valley is little better than a gorge right up to the 
saddle. I did not examine the south branch of the Wangapeka, 
but, viewed from the Saddle Peak at the source of the Karamea and 
Mokihinui, the upper part of its valley appeared to be bounded 
by low, sloping wooded downs, extending to the south side of the 
lower flanks of Mount Owen, and on the west side towards the 
sources of the Matiri. 

//. Newer Pliocene, 

2. High-level Gravels, — These are confined to the eastern 
portion of the district, where they occupy a considerable area on 
the south side of Tadmor, whence they extend eastward to Tasmau 
Bay, forming first Spooner's Range and then the Moutere and 
Wai-iti Hills. They consist principally of well-rounded gravels, 
often mixed with large boulders, and sometimes interbedded 
with irregular false-bedded layers of sands and clays. The material 
is composed of greywackes, siliceous slates, slaty shales, grey 
sandstones, quartzites, and slaty breccias, most of which was pro- 
bably derived from the Devonian and Carboniferous rocks in the 
Tadmor, Hope, and Upper BuUer valleys. 

Looking from the hills around Richmond, or any elevated 
position commanding this area, it is at once apparent that these 
gravels were at one time a continuous deposit, and formed a 
gradually-sloping plane, extending from Spooner's Range, where 
they attain a height of 1,200ft. above the sea, to the shores of 
Tasman Bay. The Waimea, Wai-iti, and Motueka Rivers, with 
their numerous tributaries, have cut their courses and valleys 
into this sloping plane, which is thus greatly denuded, at the 
present time affording every variety of landscape, from^the rolling 
down and flat-topped wooded hill to the most rugged ridges and 
broken spurs. A sudden increase of the rate of upheaval was no 
doubt the cause which led to these rivers cutting into and ex- 
cavating this great drift. 

The Waimea Plains of the present day have no connection with 
this old gravel-deposit. They consist of wide, flat terraces of 
recent date that are coYnposed of material in part a re wash from 
the older gravels, and in part derived from the adjacent Triassic 
and Carboniferous rocks forming the Richmond Hills and the 
ranges which enclose the Wairoa basin. 

The accumulation of these Pliocene gravels was no doubt in- 
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duced by the operation of physical agencies similar to those which 
caused the formation of the Canterbury Plains. 

It is quite obvious that at one time the sea extended up the 
Motueka Valley to the junctions of the Wangapeka^ Tadmor^ and 
Motupiko Rivers^ and covered the whole of the areas now occupied 
by the Waimea Plains, Spooner's Range, the Wai-iti end Mou- 
tere Hills, amounting altogether to some four hundred square 
miles. The filling of this great basin by these old gravels was 
probably caused by a slow upheaval of the land, which would 
thus compel the rivers flowing into the head of the bay to dis- 
charge their watcrborne material farther and farther to seaward 
as long as the rising continued, the whole operation being simply 
a process of natural reclamation. 

The age of these gravels has always been a matter of some 
uncertainty. At the Port Hills, Nelson, where they have been 
chiefly investigated, they are tilted at high angles, and at one 
place are afiected by a fault which intersects the older strata, 
which are probably of Cretaceo-tertiary age. In 1873 Professor 
Hutton thought they were associated with the underlying sand- 
stones and clays, and classified them, with these rocks, as Miocene. 
Speaking of their age, he says: "Notwithstanding their recent 
appearance, I have little hesitation in referring the whole of 
these gravels to the Pareora formation, partly from the way they 
are interstratified with the sandstones at the Port Hills, and partly 
because they are evidently owing to causes that have long since 
ceased to exist. Another proof of their age is the fact that they 
are older than the last great glacier-period of New Zealand, which, 
I have elsewhere shown (Trans. N.Z. Inst., Vol. V., p. 384), was 
probably of Older Pliocene date, or, at any rate, intercalated be- 
tween the Pareora and Wanganui formations. The proof that 
these beds are of prae-glacicr age is seen at Roto-iti, where the 
gravels attain a much greater height than the moraines, and the 
old glacier that once filled the bed of the lake {1,880ft. above the 
sea, Haast) is seen, after having ploughed out the gravels as far 
as it could, to have split into two branches, one of which proceeded 
east through the ^old pass' towards Tophouse, while the main 
body went north-west into the valley of the Buller, instead of taking 
its natural course into Blind Bay.'' — (Geol. Rep. 1873-74, pp. 
49, 50.) 

In 1878, Mr. McKay followed Professor Hutton in consider- 
ing these gravels of Miocene age. Since that date a number of 
large cuttings have been made on the Port road, exposing the 
junction of the gravels and fossiliferous sandstones, and showing in 
the most convincing manner that the former rest on a denuded 
surface of the older strata. (Geol. Rep. 1877-78, p. 147, and 
1878-79, p. 122.) 

The fossil remains in the blue clays and pebbly greensauds at 
the Port leave little doubt that these strata belong to the Cre- 
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taceo- tertiary formation, so there is in consequence little informa- 
tion as to the age of the gravels to be got in this direction. So 
far as known, no marine beds of Pliocene date occur in Nelson 
district. 

Traces of gold are found in these gravels at many places, but 
payable returns have only been found at the Sherry and Tadmor 
Rivers, at their junction with the rocks of the Cretaceo-tertiary 
formation. The auriferous wash at these places is undoubtedly a 
re wash of the cements or conglomerates at the base of the coal- 
measures, and it is a noticable fact that it ceases to be payable 
when these strata are left. 

VI, Cretaceo-tertiary, 

3. Upper, — The rocks comprised under this head occupy the 
block of country enclosed by the Owen River and Two-mile 
Creek, and all the country on the west side of the Owen south of 
Sandstone Creek, from which they extend westward, forming high 
broken ranges far beyond the boundary of this district. They are 
best exposed in the lower portion of the Owen Valley, between the 
BuUer and Sandstone Creek. 

The first rocks met with in this section are heavy conglo- 
merates, which are underlain by blue crumbling clays. On 
approaching the gorge these are underlain by blue calcareous 
sandstones, which weather to a soft brown sandstone. In their 
higher part they contain dispersed pebbles of granite, sandstone, 
and slate, but at the upper end of the gorge they are less cal- 
careous, and alternate with blue crumbling clay-bands and green- 
sands. Here they contain a few distinct plant-remains, molluscs, 
and corals, all of which are found in the same stratum. On the 
hills between the Owen and Two-mile Creek the calcareous sand- 
stone passes into a pebbly limestone, which is largely composed of 
comminuted shells, corals, and echinoderms, most of which are 
too indistinct to be identified. The strike of these rocks is 
N.N.W.-S.S.E., with a westerly dip at an angle of 45°. 

4. Lower, — Under this head are grouped the rocks usually asso- 
ciated with the coal. In the Owen Valley they comprise blue 
crumbling sandy clays ; quartz-grits or cements, which sometimes 
pass into conglomerates; and fireclays with coal. The former 
contain a number of Foraminifcra, chiefly Nodosaria and Cristel- 
laria. The grits are not largely developed, but they are auriferous 
wherever they occur, and the wash derived from them usually yields 
a little alluvial gold. Below the right-hand branch they rest on the 
granite, but in Sluice-box and Half-way Creeks they lie directly 
on the slates. The fireclays are best seen at the coal-outcrop 
near the left-hand branch, where they rest on the slates, and con- 
tain a 6ft. seam of pitch-coal^ which supplies all the local 
requirements. The coal dips westerly at an angle of 50°, which is 
too high to permit its being worked profitably. A probable coal- 
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area of some extent stretches along the lower slopes of the granite 
spurs between the right-hand branch and the head of Two-mile 
Creek. Coal is reported to have been found on the flanks of Mount 
Hope, behind Baigent's run. 

The same rocks are largely developed in the Hope, Tadmor, 
and Sherry Valleys, where they occupy many square miles of rich 
forest-land, admirably adapted for settlement. The presence of the 
coal-measures at these places, more especially at the Tadmor and 
Hope, is of the greatest economic importance in view of the con- 
struction of the Midland Railway, which will, no doubt, largely 
assist in developing the coal-deposits which are known to exist 
there. Their presence has also an economic value from a con- 
sideration not less important than their coal-bearing character. 

The quartz-grits or cements which are everywhere associated 
with the coal are well known to be auriferous, and, although they 
do not always themselves carry gold in sufficient quantities to* be 
payable, still the wash derived from them can always be worked 
with profit, and in many cases has yielded large returns. Most, if 
not all, of the gold of the Tadmor and Sherry diggings has been 
derived from this source, and many places outside of this district 
may be quoted where the gold is undoubtedly of a similar origin, 
such as Takaka, Mount Arthur Tableland, Karamea, Crow, Moki- 
hinui. Mangles, and Matakitaki. The presence of the coal-grits 
seems to largely guide the distribution of the alluvial gold, and 
this is a point which should always be kept in view by prospectors 
or others searching for gold. 

At the junction of the Sherry the coal-rocks rest on a highly- 
denuded surface of the granite. 

Four and a half miles below the Wangapeka Saddle there is a 
small patch of the same rocks, consisting of blue sandy clays, 
blue clay-shales, rusty sandstones, and quartz-grits, passing 
upward into a coarse conglomerate. They strike parallel with the 
course of the river, and dip S.W. at angles exceeding 55°. The 
shales are highly indurated, and contain an abundance of finely- 
preserved fossil leaves, which are easily obtainable on account of 
the ready manner in which the enclosing rock splits into slabs of 
any desired thickness. A large collection of these plants was 
made, including several species not known before from this locality, 
but no ferns were obtained. This is the place where Sir James 
Hector, in 1868, obtained his magnificent collection of Wangapeka 
fossil plants. 

XIII. Devonian, 

5. Aphanite Sandstones, Slates, and Breccia^, — These rocks 
are confined to the Wangapeka district, being chiefly developed in 
the area lying between the junction of the Rolling River and the 
Karamea Saddle. At a point about three miles and a half above 
the Rolling River, the cherts of the underlying formation are 
conformably overlain by red and green slaty breccias, the dip at 
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this point being to W. at high angles. In half a mile the breccias 
are followed by fine-grained aphanite slates and sandstones^ which 
continue as far as Kiwi Creek with a westerly dip ; but above this 
the dip changes to E., the beds forming a syncline^ the main 
axis of which is parallel to and passes through the centre of the 
high precipitous range on the north side of the Wangapeka^ 
generally known as Mount Patriarchy which attains a height of 
5^500ft. 

Still proceeding up the Talley, the easterly dip is found to 
continue a distance of almost four miles above Kiwi Creek^ thus 
again exposing the whole series of aphanite slates and sandstones 
and underlying cherts. Beyond this the dip again changes to W., 
the anticline turning on the cherts ; and between this point and 
the saddle^ a distance of four miles^ the sequence is again repeated 
in reverse order^ terminating with the fine-grained blue aphanite 
slates^ which weather white or grey after some exposure to the air. 

On the north side of the Wangapeka this anticline passes 
through the upper half of Kiwi Valley, crosses the Crow Saddle, 
and follows the valley of this river to its junction with the 
Karamea River. On the south side of the Wangapeka its course 
is along the greater portion of the valley of the South Branch, 
whence it appears to pass down the Matiri Valley. 

The following section illustrates the structure of the country 
from the junction of the Boiling River to the Wangapeka 
Saddle :— 




2 3 ^ 3 2 .T 4 

A. Karamea Biver. B. Mount Patriaroh. 0. Boiling Biver. 1. Cretaceo-tertiary 
rocks. 2. Aphanite sandstones and slates. S. Bed and green breccias. 
4. Qroy oherty sandstones. 

XIV. Upper Silurian. 

6. Grey Cherts and Dark-blue Pyritous Slates. — Proceeding up 
the Wangapeka Valley from the Dart junction, the blue lime* 
stone is followed conformably by or passes upward into dark-blue, 
almost black, calcareous slates, which frequently possess a peculiar 
wavy or fibrous structure. In many places these slates are spotted 
with cubes of iron-pyrites, which weather out or oxidize where 
they are exposed to the atmosphere, and leave rusty pit-markings 
in their places. At the old diggings, above Taylor's, on the Baton 
River, these slates contain an abundance of well-preserved fossils, 
which clearly establish their Silurian age, and afford a reliable 
means of determining the age of the overlying rocks. (Baton 
River series : McKay, Geol. Rep. 1878-79, p. 125.) 

About two and a half miles above the Dart junction the blue 
slates are followed conformably by hard grey cherts and cherty 
6 
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sandstonesj which dip W. at anglca varyiDg from 40° to 50°. In 
a short distance the dip changeB to £., the beds forming a ayncline, 
thus repeating the cherts' and underlying blue slates. About a 
mile and a hidf below the Rolling Kiver junction the dip of the 
strata returns to W., the same rocks now formiiig an anticline, in 
the core of which the Rolling River has cut its course. 

The following sketch illustrates the arrangement of these 
rocks from the Dart junction to the Rolling River : — 



si« 



S On passing the Rolling River the cherts dip to 

^ W. at an angle of 45°. In their upper part they 

a alternate with blue slates and cherty sandstones, 

S which continue to a point about three miles and 

S a half above the Rolling River, where they are 

g followed quite conformably by the green and red 

j4 slaty breccias already described. About four miles 

, ^ from the saddle the cherts are again exposed in the 

"^ core of the anticline which passes through that part 

" of the Wangapeka Valley. 

I J XV. Lower Silurian. 

q 7. Blue CryataUine Limestone. — In the Owen 

» . district this limestone is confined to the west side 
■s'.-a of the river. It forms the greater part of Mount 
^ I Owen, a mountain of massive dimensions rising to 
t^o a height of 6, 155ft. above'the sea, and caps all the 
^•^ spurs which descend from that range in the dircc- 
^ o tion of the left-hand branch. It strikes about 
I N.N.W.-S.S.E., and dips westerly at angles vary- 
S S ing from 35° to 45°. Its thickness is probablv not 
,(5 1 less than 750ft. or 1,000ft.; and at the head of 
■g 3 Bulmer's Creek and on Mount Owen itself it is 
qW traversed in all directions by an intricate network 
o°^ of deep fissures and chasms, which are a serious 
impediment and a continual source of danger to 
•i explorers. 

^ In many places the limestone contains veins 

« of quartz, and throughout its greater mass on 
9 Mount Owen are dispersed small nests or crystals 
pq of quartz which weather out on its surface, and 
pq aSbrd 6rm footholds in places that it would be 
impossible to reach without their assistance. 
'^~ 53 Proceeding up the Wangapeka Valley this 

limestone is found at the Dart junction resting on 
the granite, from which it dips to the westward at 
angles seldom under 50°. At Chandler's it con- 
tains a few encrinites and corals, sections of which 
are exposed on its clean smooth surfaces. These 
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fossils are very indistinct^ and often difficult to extract^ bnt tbey 
are sufficient to indicate the Silurian age of the limestone. 
(McKay, Ic, p. 123.) 

From the source of the Owen to the Baton^ and from there 
northward to the Riwaka Ran«^e, the limestone is in direct contact 
with granite or hornblende syenite, and along the whole of this 
belt it is inclined at high angles; and thus occupies but a narrow 
strip of country. At the summit of the watershed between the 
Dart and Owen Rivers it recedes from the granite, the dip 
gradually flattening as it proceeds southward until at Mount 
Owen it is inclined at angles generally under 25°. As it leaves 
the granite the slates underlying it become exposed in the valley 
of the Owen. 

8. Blue Slates, ifc, — ^These are the auriferous rocks of the 
Owen Goldfield. The first rock underlying the limestone is a 
splintery siliceous slate of a bluish-grey colour^ which is under- 
lain by blue calcareous slates which weather to a great depth from 
the surface. In some of the claims these slates are micaceous or 
talcose, and occasionally felsitic, and are everywhere much broken 
and shattered. 

The relation of the slates to the limestone, and the manner in 
which the coal-rocks occur between the slates and the granite, is 
shown in the following sketch : — 



A. Enterprise Claim. B. Owen Biver. G. Half-way Greek. 1. Gretaoeo- 
tertiary rooks. 2. Limestone. S. Auriferous slates. 4. Granite (MounI 
Hope Bange). 

Eruptive. 

9. Granite. — This rock occupies the whole of the western por- 
tion of the Owen and Wangapeka districts, forming Mount Hope 
and the spurs which descend therefrom to the Owen and Buller. 
On both sides of the Wangapeka it forms high rocky bush-covered 
ranges, the general trend of which is coincident with its line of 
elevation. On the left side of the river the granite ranges extend 
in a southerly direction, and connect with Mount Hope near the 
sources of the Dart; while on the right side they follow a 
northerly course, composing a chain of rounded hills which flank 
Mount Arthur as far as the Graham River, beyond which the 
granite occupies the eastern slopes of the Riwaka Range, reaching 
the sea at Separation Point. 

In appearance and lithological character the granite is very 
uniform throughout the whole line of its extension. Although 
subject to local variations^ it is generally of a whitish-grey coIouTj 
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but red Tarieties are not uncommon. It is coane in texture^ and 
in exposed places is usually decomposed to a considerable 
depth. Crystals of orthoclase are often found exceeding 2in. in 
length ; and in the Dart Kiver, near the junction of the granite 
and limestone^ nests of garnets (almaden) are not uncommon. In 
the Hope Range the mica is often replaced by hornblende, and at * 
several places in this area the granite is intersected by dykes of 
hornblende syenite, which are however of small extent compared 
with that at the junction of the Baton and Ellis. I saw no trace 
of tourmaline in the granite, or in the wash descending from 
Mount Hope, although hornblende is often mistaken by the 
diggers for this mineral. 

Among the special points of interest which a study of the 
geology of this district suggests, is the age of the granite-belt. 
The evidence bearing on this question is fortunately of a very 
satisfactory character, and tends to prove that the eruption of the 
granite took place after the close of the Devonian and before the 
advent of the Permian period. 

The'facts relied upon to prove its intrusive character are as 
follow : (1.) On the western flanks of Mount Hope the slates dip 
away from the granite at very high angles, which, however, rapidly 
flatten as the distance from the granite is increased. (2.) In the 
Owen Valley the slates are very much shattered and slickensided, 
and in places exhibit true slaty cleavage, which is itself an evidence 
of great lateral pressure having been exerted from the eastward. 
(8.) The general strike of the country and the direction of the 
auriferous bedded veins, both at the Owen and Wangapeka gold- 
fields, are parallel to the main axis of elevation of the granite. 
(4.) From the source of the Owen River northward to the Graham 
the limestone is in direct contact with the granite, from which it 
dips at angles seldom under 70^. Along this line of junction the 
limestone is highly altered, its under-surface being quite crystalline, 
and in many places a true marble, as at the source of the Dart, 
the Baton, and Graham Rivers. 

Next with regard to the age of the granite. None of the rocks 
in this district, as high as the close of the Devonian epoch, con- 
tain included fragments of granite. The first appearance of this 
rock is in the fossiliferous conglomerates of Eighty-eight Valley, 
which occur at the base of the Trias formation, and are supposed 
to belong to the Permian period. The formation of the granite 
must therefore have taken place previous to this, no doubt con- 
temporaneously with the granitic and syenitic outbursts that 
accompany the Lower Carboniferous rocks (Te Anau series) all 
over the South Island. 

Quartz-reefs at the Owen Goldfield. 
During my stay at the Owen I visited all the working claims, 
80 as to be able tp ascertain the extent and character of the 
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gold-bearing stone. As a result of my observations, I found 
that the quartz-deposits all over the field occur as bedded segre- 
gations^ having in all cases the strike and underlie of the country. 
These deposits^ in fact^ occupy a number of parallel fissures in 
the softer slates that were no doubt caused by the intrusion of the 
great granite mass to the east forming Mount Hope. The lateral 
pressure exerted by the eruption of the granite, which would be 
greatly intensified by the enormous weight of the superincum- 
bent limestone to the westward, has imparted to the slates a 
system of cleavage at right angles to the original plane of bedding 
— a character which is rarely met with among the rocks of this 
country. 

These fissures appear to have been filled by infiltration from 
the surface ; and in support of this assumption it may be men- 
tioned that in the claims immediately under, or near the junc- 
tion of, the limestone the quartz is largely mixed with veins of 
calcite. 

All over the field the auriferous slates are much slickensided 
|md broken, and the quartz itself encloses large bodies of slate, 
and frequently contains, as in the Enterprise and Wakatu Claims, 
so much shattered drossy slate as to seriously reduce the returns 
of gold per ton when calculated on the total quantity of stone put 
through the stampers. 

In the solid the quartz contains a large percentage of sulphide 
and arsenide of iron, and occasionally cupric sulphide. The de- 
composition of the former has resulted in the formation of iron 
sulphate, which, being soluble in water at ordinary temperatures, 
finds its way to the plates and sickens the mercury, which is thus 
rendered useless for saving the gold by the process of amalgama- 
tion, in use on this field. 

According to the results of a large number of analyses at the 
Colonial Laboratory (Twenty-third Report of the Colonial Museum 
and Laboratory, 1888), only a small proportion of the gold (probably 
not more than a half) is saved by the mercury, the cause of the 
loss being set down to two principal agencies — first, the preva- 
lence of sulphides in the stone, and, second, the presence of bis- 
muth. In his report on '' The Processes in Use for the Extraction 
of Gold at the ^fhames'' (Geol. Rep. 1870-71, p. 70) in 1870 
Mr. Skey showed by direct experiment that the temporary contact 
of metallic sulphides with mercury in stamper batteries does not 
render it non-amalgamable, or destroy its property of saving gold 
by the process of amalgamation. On the other hand, he found 
that sulphate of iron attacked and flowered mercury at once, thus 
rendering it quite useless for amalgamation purposes. 

Although sulphides are far more common at the Thames than 
on this goldfield, there can be little doubt, I think, that the 
flowering of the mercury on the plates in the mills here is 
largely due to the action of iron sulphate, which, as I have already 
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pointed out^ occurs in greater or less abundance in all the 
claims. 

During one week's crushing at the Enterprise Mill about 60oz, 
of mercury escaped from the berdans. This resulted partly from 
the prolonged contact of the mercury with solutions of iron 
sulphate^ aud partly from the liberation of sulphur caused by th^ 
partial reduction of the sulphides in the stone by the friction of 
the crushers in the berdan pans. These agencies, acting either 
singly or combined^ flowered the mercury^ which then escaped as 
a thin scum on the surface of the agitated water flowing out of the 
pans. It is well known that mercury can always be kept clean 
and amalgamable by treating it with a weak solution of cyanide of 
potassium. 

In 1886 Mr. Skey (Twenty-second Report of the Colonial 
Museum and Laboratory, 1887, p. 52) showed that some of the 
gold from this fleld is alloyed with a small percentage of native 
bismuth, which is, no doubt, concerned in the sickening of the 
mercury and consequent loss of gold. The pernicious effect of 
this metal is most apparent in the process of retorting th^ 
amalgam. In the retort part of it forms a thick black scum, 
which retards the volatilisation of the mercury, while the remainder 
forms an alloy with the gold. This difficulty was got over by 
skimming off the bismuth scum and afterwards refining the gold 
by cupellation. 

The chief cause of the loss of gold seems to me to result from 
the very finely divided state of the metal. This is true of the gold 
all over the field, except, of course, what is found at the outcrops 
or caps of the reefs, where the sulphides are largely oxidized, and 
have concentrated the gold, during long-continued denudation^ 
being, in fact, nuclear to themselves. 

At the time of my visit the Enterprise and Wakatu Companies 
were crushing, and great hopes were entertained that the weekly 
returns would be largely augmented by the gold expected to be 
found in the stamper-boxes. I pointed out to the managers that 
the gold was so fine that it would all escape through the large 
gratings being used, and the result of the monthly cleaning proved 
the correctness of the opinion I had expressed. At the time I 
considered the mesh of the gratings used at both the batteries 
(something about 90 and 120 to the inch) too large, and the 
pitch of the tables too high, considering the fine character 
of the gold. Alterations to remedy these defects were made 
after I left, but I have not ascertained what the results have been 
since. 

The future prospect of this field is a subject of the greatest 
importance, a large amount of local capital having been invested 
here in the belief that the mines would yield steady returns. It is 
now some two years since this field was opened, and in that time 
a large number of mining leases have been applied for. The 
claims at which prospecting operations have been conducted on 
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an extensive scale are the Enterprise, Zealandia, Golden Crown, 
Balmer Creek, and Wakatu. Two ten-head stamper-batteries 
have been erected, and in February last they were in full swing. 

At the Enterprise Claim the stone shows a thickness of 30ft. 
on the surface, and 24ft. in No. 3 level. It contains large 
irregular bands of crushed muUocky slate, which is so intimately 
mixed with the quartz that it has to be put through the stampers, 
although it contains little or no gold. There is certainly no 
scarcity of stone here, and with the great natural facilities for 
working, and the fine supply of water-power, a small return of 
gold per ton should pay. At the Wakatu and Bulmer Creek 
Claims the amount of stone in sight is not very great, the segrega- 
tions running mostly on the surface ; and the same remarks apply 
to the Zealandia and Golden Crown Claims, where attempts to cut 
the stone by low-level tunnels have not been successful. Segre- 
gated veins, unlike true fissure-lodes, are very uncertain in their 
behaviour in the direction of the dip, aud before large sums of 
money are spent in constructing low-level drives care should be 
taken to ascertain their true character, and disposition. 

It is a matter for regret that the hopes regarding this field 
have not been realised. It is, I think, probable that, unless the 
quality of the ore improves, there is little prospect of the mines 
paying with the method of treatment at present adopted. Careful 
tests should be made of large samples of stone, to ascertain if it 
contains payable gold ; and afterwards steps taken, by actual 
experiment, to find out the process best suited to extract the gold. 
Instead of wasting their capital in individual efforts, the different 
working companies should unite their resources and thoroughly 
test the claim offering the best prospects and greatest facilities for 
working. The stone all over the field belongs to one class, and is 
everywhere of the same character, and was, in fact, all formed by 
the operation of the same set of causes ; consequently the future 
of the remaining mines might well be judged by the facts supplied 
by one mine, worked by a strong, united company. 

Lead and Silver Lodes at the Owen. 

While examining this district, I was shown by two different 
parties — namely, Fagan and Weir, and Bulmer — samples of water- 
worn galena, which had been found in the bed of Bulmer Creek. 
I informed them that the most probable place to find the ore in 
silA was at the junction of the slates and limestone. At that time 
several parties went out to prospect, and within three months a 
number of small veins of galena were found at various places along 
the line of junction indicated. Most of the ground between 
Bulmer Creek and the left-hand branch has been taken up by 
mining companies, some of which intend to commence operations 
on a large scale. The geological conditions are most favourable 
for the occurrence of lead aud silver ores, and it is to be hoped 
the enterprise of the shareholders will be rewarded. 
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The galena is the argentiferous variety^ containing on an 
average about 12oz. of silver per ton while some of the richer 
samples yield over 300oz. 

The following is the result of a number of recent assays made 
at the Colonial Laboratory by Mr. Skey : — 

Schedule of Oses from Owen, lately assatso fob Silver. 



lAb. No. 




Contributor. 




Silver per ton 
Ob. dwt gr. 


4906 .. 




J. Clark 




13 12 


4910 .. 




H. Bannehr . . 




14 2 


4914 .. 




J. Grimmond, M.H.E. . . 




7 4 


4921 .. 




B. H. J. Beeves, M.H.B. 




51 13 


4945 (1) 
4945 (2) 




J. Dwan 




91 14 8 




m • • • • 




116 18 4 


4893 .. 




B. H.J. Beeves, M.H.B. 




9 10 6 


4895 .. 




C. Longhuist.. 




60 6 


4989 .. 




m • • • • 




835 8 



It should be mentioned that these samples are in most cases 
picked specimens^ and do not represent a fair average of the 
ore. 

Quartz* REEFS at the Wanoapeka. 

The so-called quartz-reefs at Doran's Nos. 1 and 2 and Culli- 
ford's Claim are bedded segregations or veins, in every respect 
similar to those at the Owen. The rocks of the auriferous belt 
overlie the limestone, and consist of indurated grey cherts, alter- 
nating with blue slates, which are often hard and siliceous, and 
sometimes highly pyritous. The country rock is, on the whole^ 
too hard to favour the formation of large bodies of quartz, and in 
this respect is far behind that of the Owen. If further prospecting 
is attempted here, some attention should be paid to the softer black 
slates which immediately underlie the limestone. 



ON THE EXPLORATION OP MOA-BONE DEPOSIT AT 

PATANGATA SWAMP, TE AUTK 

Report by James Park, F.G.S. 

Wellington, 15th August, 1888. 
I HAVE the honour to report that, as instructed, I left Welling- 
ton on the 19th April, and proceeded to Te Ante. The following 
day I reached Patangata Swamp, where I remained till the 26th. 
On the 27th I returned to Wellington. 

Report. 
The deposit of moa-bones is situated on the left bank of the 
Waipawa River, at the mouth of the great drain which has recently 
been excavated by the Rev. S. Williams to reclaim part of Te 
Ante lagoon or lake, and Patangata swamp through which it 
passes. 
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' The bones occur tibout lOft. lirom the surface, embedded in a 
very tenacious blue clay, which is oycrlain by the remains of an 
ofd pine-forest, among the roots and trunks of which the bones 
are frequently entangled. The bonea do not appear to occur more 
than a few yards back from the river; the deposit, in fact, extends 
as a narroir strip along the bank of the Waipawa, and would, in 
all probability, never have been found had it not been accidentally 
discovered in cutting the drain. 

At the time of my visit the water in the drain was standing 
at the same level as that in the river, and covered the bone-deposit 
to a depth of 4ft. This obstruction, together with the plastic 
character of the clay, which had first to be puddled, and afterwards 
scooped or raked out for examination, rendered the search for 
bones a very trying and tedious operation, but, in spite of these 
difficulties, I sncce^ed, with the assistance of Mr. Williams's men, 
in obtaining about 250 bones, most of which are well preserved. 
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9. Bone deposit. S. Indnnted niail7 oU^e, 
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The species of moa most abundantly represented is a small 
variety^ probably Dinornt^ curtus, A few fine tibias and femurs of 
D. maximus were secured by Mr. Hamilton, of Napier, wbo visited 
this place some weeks previously, and collected all the more acces- 
sible specimens when the water in the drain was much lower* I 
also found a few leg-bones of Cnemiornis. 
. The first question that naturally arises on viewing the bone- 
deposit iS| How did the bones get there ? At the present stage 
it is difficult to answer this question satisfactorily. It is pro- 
bable, I think, that before the Waipawa cat through the rocky 
barrier two chains below the drain the whole area now known as 
Patangata Swamp was occupied by a shallow marshy lake or 
lagoon, the margins of which would be much frequented by moas 
and other birds in search of food. Many of these would become 
entangled in the mud, and, being unable to extricate themselves, 
would die there. On account of the necessity of puddling the clay 
before lifting it out of the drain I am unable to state in what 
position the smaller bones were originally deposited; but, with 
regard to the larger leg-bones, I found them in most cases standing 
upright — a fact which would support the theory that the birds 
sank in the mud and died there. No doubt when this deposit 
has been farther explored more light will be thrown on the manner 
of their deposition. 



ON THE WANGAPEKA SILVER-MItJE. 

Report by James Park, F.G.S. 

Wellington, 18th June, 1888. 
I HAVE the honour to report that last February I made a geological 
survey of the Owen and Wangapeka Goldfields. In the latter 
district I made repeated inquiries of the few miners at the Rolling 
River as to where the specimens of galena in their possession 
came from; but they were very reticent on this subject, and 
refused to disclose the locality. 

From information since obtained it appears that the so-called 
silver-mine is situated on the left-hand bank of Blue Creek, about 
a mile and a half above its junction with the Rolling River. The 
galena was first discovered here in ntH about the yeur 1870, 
and, on specimens being sent to Nelson, a company was formed 
which took up a lease of the ground, and sent men from Nelson 
to bare the outcrops and investigate the extent of the find. Two 
excavations were opened from a ledge of sandstone some 4 or 5 
chains from the creek. 

The excavation farthest to the north is about 12ft. long, 4ft. 
wide, and 7ft. or 8ft. high, and shows only one vein of quartz, 
which is^ however, well defined, and is said to pass upwai^ into 
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the- limfeatoiie. ' It is I4iQ. wide^ and contains small nests of 
galena and iron-pyrites. The gangue of this lode is very hard and 
compact. • 

The^ second excavation, which is about 50ft. farther to the 
south and 10ft. or 12ft. higher up the hill-side^ shows two well- 
defined lodes of quartz and a broken patchy one. The largest of 
these is about Gin. wide, and contains an irregular shoot of galena 
which makes and pinches. The veins are only visible in the excava- 
tions. 

As I have not examined this place it is impossible for me to 
express an opinion as the probable value of this deposit ; but I 
may state^ having an intimate knowledge of the structure of the 
district, that the geological conditions are highly favourable for the 
formation of lead and zinc ores, being almost identical with those 
attending the principal lead deposits at Cornwall ; Devon; Cumber- 
laud ; and Eureka, Nevada. The same favourable conditions exist 
at the Owen Goldfields, and while examining that district last 
January I advised the miners to turn their attention to the dis- 
covery of galena; and since then, mostly within the last two 
months, a great many outcrops of lead and zinc ores have been 
found along the line of junction between the limestone and slates. 

The Wangapeka district is very broken and inaccessible, being 
occupied by high bush-covered ranges, reaching a height of 
6,000ft. above the sea. The principal rocks are of Silurian age, 
and consist in descending order of — 

Atuiferoofl looks, Wangapeka Goldfield — 

1. Indurated cherta and oherty sandstone. 

2. Blue calcareous slates. 

3. Black pyritous slates. 
Auriferous rocks, Owen Gk>ldfleld — 

4. Compact semi-crystalline limestones. 

5. Felspathic slates. 

6. Talcose slates. 

7. Blue calcareous slates. 

In the Owen district the auriferous slates have been intruded 
on and much broken by the great mass of granite forming Mount 
Hope, which runs obliquely across the strike of the country, and 
comes in contact with the overlying limestone at the source of 
the Dart River, a large tributary of the Wangapeka. 

Returning to the Wangapeka, we find, — 

(a.) That several ore-veins or leaders, varying from a few 
inches to 14in. in thickness, have been proved in both excava- 
tions 50ft. apart ; 

(6.) That the outcrops occur at the junction of the limestone 
and sandstone ; 

(c.) That the ore-veins are prolonged into the limestone. 

The question at once arises. Do the veins unite at a greater 
depth and form a larger lode ? This depends much on the con- 
dition of the limestone and associated rocks. If they are com- 
pact; with scarcely a parting or joint, there is little hope of their 
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doing 80; but if, on the other hand^ they are much disturbed and 
broken^ there is a strong probability that they do unite. At the' 
Benty field, England, the galena ramifies into weak strings ; but 
at Dryden they unite and form a strong lode, which dislocates the 
strata 60ft. ; and this may be the character of many of the veins' 
both here and at the Owen. In Flintshire the Carboniferous for- 
mation includes beds of limestone and slaty shale oorered by bed^ 
of quartzose sandstone. 

The tendency of the veins to traverse the limestone is a favour^ 
able feature, as in this rock veins* often widen into large caverns 
or chambers. The galena from the Wangapeka^ and Owen dis- 
tricts is usually argentiferous) containing about an average' of 
lOoz. of silver to the ton, but picked specimens have yielded as 
much as SOOos. The galena is often associated with zinc-blende, 
and also to a small degree witii iron^pyrtteS) native* copper,. and^ 
silicate of copper. 
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